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EXISTING

TOTAL AREA =2 AC
IMPERVIOUS = 0.5 AC = 25%
PERVIOUS = 1.5 AC = 75%
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EXISTING

TOTAL AREA =2 AC
IMPERVIOUS = 1.3 AC = 65%
PERVIOUS = 0.7 AC = 35%
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SHEET NO. 23 & 34
SAN DIEGO AREA, CALIFORNIA
2 (SAN MARCOS &
a RANCHO SANTA FE QUADRANGLES)
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HYDROLOGIC SOIL AREA
. SOIL TYPE MAP SYMBOL GROUP %)
; ; Las Flores loamy fine sand, 2 to 9 percent slopes teC D 2.1
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TABLE 11.--INTERPRETATIONS FOR LAND MANAGEMENT--Continued

Limitations for

severely eroded:

Las Flores-Urban land complex, 2 to 9 percent slopes:
L35 FlOTES~---——=mm=m==mmm-mm—==—-=m—em—-sm=sosossoss
Urban 1and----——-==-—===mr-emcemomco-emm——ammooomsmom s

See footnotes at end of table.

Soil Erodibility conversion
from brush to
grass
Holland stony fine sandy loam, 30 to 60 percent Severe 1----- Moderate.
slopes.
Holland fine sandy loam, deep, 2 to 9 percent c Severe 16---- S51light.
slopes.
tiuerhuero loam, 2 to 9 percent slopes-------—-==r~---—== D Severe Gu---- Slight,
Huerhuero loam, 5 to 9 percent slopes, eroded-—--mrmmmuu- D Severe 9----- Slight.
Huerhuero Ioam, 9 to 15 percent slopes---------r==w----= D Severe 9----- Slight.
Huerhuero loam, 9 to 15 percent slopes, eroded-wrmem-m=m= D Severe 9----- Slight.
Huerhuero loam, 15 to 30 percent slopes, eroded-=r—--===-= D Severe 9----- Slight.
Huerhuero-Urban land complex, 2 to 9 percent slopes:
HueThUeTO-~—=——-=—————mmrmo——— - mu—m—— - omm— oo
Urban land-—--—--=-——==mamr—mmom—mmmm———semme s
uerhuero-Urban land complex, 9 to 30 percent slopes:
HueThueTo-=-—=c=r-—==———ssm— o —mmmm—a—— - oo —=mor o= D
Urban land—-—-=erm--m—=-s-e—mr o m e —mmmm—oosmmmee oo D
Indio silt loam, 0 to 2 percent slopes--------==--=~"==-=< C Severe 16
Indic silt loam, 2 to 5 percent SIlopes—---=--==--—-----=-- cC Severe 16
indio silt loam, saline, 0 to 2 percent slopes----=------ C Severe 16
Indio siit loam, dark variante------------=---—somsmoswe- C Severe 16
Kitchen Creek loamy coarse sand, 5 to 9 percent B Severe 2----- Slight. 4/
slopes.
Kitchen Creek loamy coarse sand, 9 to 15 percent B Severe 2----- Slight. 4/
slopes, eroded,
La Posta loamy coarse sand, 5 to 30 percent slopes, Severe 2----- Slight. 4/
eroded, -
La Posta loamy coarse sand, 5 to 30 percent slopes, Severe 2----- Severe. 4/
severely eroded.
La Posta rocky loamy coarse sand, 5 to 30 percent Severe 2----- - Moderate. i/
slopes.
La Posta rocky loamy coarse sand, 5 to 30 percent Severe 2----- Moderate. 4/
slopes, eroded. -
La Posta rocky loamy coarse sand, 30 to 50 percent Severe l----- Moderate, 4/
slopes, eroded.
La Posta-Sheephead complex, $ to 30 percent slopes:
L& POSEA-—=rm-mr——mm——mmmmm e meenem——— oo oo mmsooosss A Severe Z----- Moderate, 4/
Sheephead-=-=---===r====-=-=sa—=osooo-—smssmsm s oo C Severe 2----- Moderate. 4/
La Posta-Sheephead complex, 30 to 65 percent slopes:
La POSt@—--—m———=m——m=mmmmmmmmmmee———m— o Smmsoooses A Severe l---=- Moderate. 4/
Sheephead--~-~----—==m==—-==-=---=-=so--oo-oosmomEos C Severe l----- Moderate. 4/
Las Flores loamy fine sand, 2 to 9 percent slopes--------- D Severe 2----- Slight.
Las Flores loamy fine sand, 5 to 9 percent slopes, D Severe 2~---- Slight.
eroded.
[as Flores loamy fine sand, 9 to 15 percent slopes-----=--- D Severe 2----- Slight.
Las Flores loamy fine sand, 9 to 15 percent slopes, D~ | Severe 2----- Slight.
eroded.
Las Flores loamy fine sand, 15 to 30 percent slopes------- Severe 2----- Slight.
tas Flores loamy fine sand, 15 to 30 percent slopes, Severe 2----- Slight.
eroded.
Las Flores loamy fine sand, ¢ to 30 percent slopes, Severe 2----- Severe.
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- WDTH CROSSFALL N/ OUT-/PARK- HEIGHT WDTH LIP HKE
- -+ FACTOR
- NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT)
<4>********************************************************************* *{><4> (n)
RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE > ===== =======
Ref erence: SAN DI EGO COUNTY FLOOD CONTROL DI STRI CT 1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313
2003, 1985, 1981 HYDROLOGY MANUAL - 0.167 0.0150
(c) Copyright 1982-2003 Advanced Engi neering Software (aes) 2 40.0 20.0 0. 020/ 0. 020/ 0. 020 0.67 2.00 0.0313
Ver. 1.5A Rel ease Date: 01/01/2003 License |ID 1553 - 0.167 0.0150
3 60.0 30.0 0. 020/ 0. 020/0.020 0.67 2.00 0.0313
Anal ysi s prepared by: - 0.167 0.0150
- GLOBAL STREET FLOW DEPTH CONSTRAI NTS:
- 1. Relative FlowDepth = 0.40 FEET
- as (Maxi mum Al |l owabl e Street Flow Depth) - (Top-of-Curb)
-+ 2. (Depth)*(Velocity) Constraint = 4.0 (FT*FT/S)
- *SI ZE PI PE WTH A FLOW CAPACI TY GREATER THAN
> OR EQUAL TO THE UPSTREAM TRI BUTARY Pl PE. *
“>
4I>
%>********************************************~k************************
Rk ko ko kkkk ok k ok ok ok ok k- DESCRI PTION OF STUDY > FLOW PROCESS FROM NODE 118. 00 TO NODE 117.00 IS CODE = 21
%>**************************
* LAGO DE SAN MARCOS DD oo
> * >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
* 10- YEAR STORM EVENT - EXI STI NG CONDI Tl ON >
> * >
* JN 146- 32 > STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
> * SO L CLASSIFICATION IS "D
> S.C.S. CURVE NUMBER (AMC I1) = 98
%>********************************************************************* EN INITIAL SUBAREA FLONLENG‘I’H(FEET) = 8000
UPSTREAM ELEVATI ON( FEET) = 623.70
FI LE NAME: C:\146EX010. DAT DOMNSTREAM ELEVATI ON( FEET) = 621. 00
TI ME/ DATE OF STUDY: 13:21 07/22/2004 ELEVATI ON DI FFERENCE( FEET) = 2.70
> SUBAREA OVERLAND TI ME OF FLOWM N.) = 2. 469
R e e T T T T > 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.269
USER SPECI FI ED HYDROLOGY AND HYDRAULI C MODEL | NFORNMATI ON: NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE
> SUBAREA RUNOFF(CFS) = 0.32
R e e T T T T > TOTAL AREA(ACRES) = 0.07  TOTAL RUNOFF(CFS) = 0.32
2003 SAN DI EGO MANUAL CRI TERI A
USER SPECI FI ED STmM EVEN'I'(YEAR) = lOOO %>*********************************************************************
6- HOUR DURATI ON PRECI PI TATION (I NCHES) = 2. 000 FLOW PROCESS FROM NODE 117. 00 TO NODE 114.00 IS CODE = 62
SPECI FI ED M Nl MUM PI PE SI ZE(I NCH) = 18.00
SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRICTI ON SLOPE | D === - - - - - oo o oo oo oo o oo oo oo oo oo oo oo oo oo oo oo
+»>=0.90 >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
SAN DI EGO HYDROLOGY MANUAL "C'-VALUES USED FOR RATI ONAL METHOD >>>>>( STREET TABLE SECTION # 2 USED) <<<<<
NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS
FOR ALL DOWNSTREAM ANALYSES >
* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW UPSTREAM ELEVATI ON( FEET) = 621. 00 DOWSTREAM ELEVATI ON( FEET) =
-> MODEL* -+ 620. 00
HALF- CROM TO  STREET- CROSSFALL: CURB GQUTTER- GEOVETRIES: STREET LENGTH( FEET) = 30.00 CURB HEIGHT(INCHES) = 8.0
- MANNI NG STREET HALFW DTH( FEET) = 40. 00

vy
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D mm e e e e e e e e e e >
DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00 >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYSI S<<<<<
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020 -
QUTSI DE STREET CROSSFALL(DECI MAL) = 0.020 > >
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100
SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1 SO L CLASSIFICATION | S "D
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020 S.C.S. CURVE NUMBER (AMC Il) = 82
Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = - I NI TI AL SUBAREA FLOW LENGTH( FEET) = 70. 00
- 0.0150 UPSTREAM ELEVATI ON( FEET) = 621. 40
Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150 DOMNSTREAM ELEVATI ON( FEET) = 621. 00
ELEVATI ON DI FFERENCE( FEET) = 0. 40
**TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 0.41 SUBAREA OVERLAND TI ME OF FLOWM N.) = 10. 881
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
STREET FLOW DEPTH(FEET) = 0.20 THE MAXI MUM OVERLAND FLOW LENGTH = 52. 86
HALFSTREET FLOOD W DTH( FEET) = 2.00 (Reference: Table 3-1B of Hydrol ogy Manual)
AVERAGE FLOW VELCCI TY( FEET/ SEC.) = 3.96 THE MAXI MUM OVERLAND FLOW LENGTH |'S USED I N Tc >
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0.79 - CALCULATI ON!
STREET FLOW TRAVEL TIME(M N.) = 0.13 Tc(MN.) = 2.59 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 3.191
10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5. 269 SUBAREA RUNOFF(CFS) = 0.13
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5- M NUTE. TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.13
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
SO L CLASSIFICATION IS "D >
S. C S ClJR\/E NU'VBER (A'VCII) = 98 %>*******************************************************************~k~k EN
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.870 FLOW PROCESS FROM NODE 115. 00 TO NODE 114.00 IS CODE = 51
SUBAREA AREA( ACRES) = 0.04 SUBAREA RUNOFF(CFS) = 0.18 >
TOTAL AREA(ACRES) = 0.11 PEAK FLOW RATE(CFS) = R R L R -
+0.50 >>>>>COMPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
END OF SUBAREA STREET FLOW HYDRAULI CS: >
DEPTH( FEET) = 0. 20 HALFSTREET FLOOD W DTH( FEET) = 2.00 > >
FLOW VELOCI TY( FEET/ SEC.) = 3.96 DEPTH* VELOCI TY( FT*FT/ SEC.) = > ELEVATI ON DATA: UPSTREAM FEET) = 621. 00 DOANNSTREAM FEET) = >
+0.79 +620. 00
LONGEST FLOWPATH FROM NODE 118. 00 TO NODE 114.00 = 110.00 ~» CHANNEL LENGTH THRU SUBAREA( FEET) = 70. 00 CHANNEL SLOPE = >
- FEET. -0.0143
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3. 000
> MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH( FEET) = 2.00
%>********************************************************************* EN 10 YEAR RAI NFALL IN‘I’ENSITY(INO_V'_OJR) = 2901
FLOW PROCESS FROM NCDE 114. 00 TO NODE 114.00 IS CODE = 1 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100
> SO L CLASSIFICATION IS "D
R e e T T T T > S.C.S. CURVE NUMBER (AMC I1) = 82
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 0.17
> TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY( FEET/ SEC.) = 0. 67
> > AVERACGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MN.) = 1.73
TOTAL NUMBER OF STREAMS = 2 Tc(MN) = 12.61
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: SUBAREA AREA( ACRES) = 0.07 SUBAREA RUNOFF(CFS) = 0.08
TIME OF CONCENTRATION(M N.) = 2.59 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.410
RAI NFALL | NTENSI TY(INCH HR) = 5.27 TOTAL AREA(ACRES) = 0.17 PEAK FLOW RATE(CFS) = >
TOTAL STREAM AREA( ACRES) = 0.11 +0.20
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.50
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
> DEPTH( FEET) = 0.09 FLOW VELOCI TY( FEET/ SEC.) = 0.71
%>********************************************************************* BN LO\IEST FLOAPATH FROVINODE 11600 Tom 11400 = 14000 BN
FLOW PROCESS FROM NCDE 116. 00 TO NODE 115.00 IS CODE = 21 - FEET.
4{>
Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 12:21:27 PM PM Page 3 of 12 Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 12:21:27 PM PM Page 4 of 12




X:\proj\146-33\Water Resources\AES\146EX010.0UT

X:\proj\146-33\Water Resources\AES\146EX010.0UT

%>********************************************************************* i SPECI FI ED NU,VBERG: '_'ALFSTREETS CARRYINGRUNG:F = l
FLOW PROCESS FROM NCDE 114. 00 TO NODE 114.00 IS CODE = 1 STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
-+ Manni ng' s FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) =
--------------------------------------------------------------------- - 0. 0150
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
> **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.19
- STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
TOTAL NUMBER OF STREAMS = 2 STREET FLOW DEPTH(FEET) = 0.20
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE: HALFSTREET FLOOD W DTH( FEET) = 2.00
TIME OF CONCENTRATION(M N.) = 12.61 AVERACGE FLOW VELOCI TY( FEET/ SEC.) = 5.87
RAI NFALL I NTENSITY(INCH HR) = 2.90 PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 1.16
TOTAL STREAM AREA( ACRES) = 0.17 STREET FLOW TRAVEL TIME(MN.) = 0.74 Tc(MN.) = 3.33
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0. 20 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.269
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE.
** CONFLUENCE DATA ** STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
STREAM RUNOFF Tc I NTENSI TY AREA SO L CLASSI FICATION | S "D
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE) S.C.S. CURVE NUMBER (AMC I1) = 98
1 0.50 2.59 5.269 0.11 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.730
2 0. 20 12. 61 2.901 0.17 SUBAREA AREA( ACRES) = 0.28 SUBAREA RUNOFF(CFS) = 1.28
TOTAL AREA(ACRES) = 0.56 PEAK FLOW RATE(CFS) =
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O >2.16
CONFLUENCE FORMULA USED FOR 2 STREAMS.
END OF SUBAREA STREET FLOW HYDRAULI CS:
** PEAK FLOW RATE TABLE ** DEPTH( FEET) = 0. 26 HALFSTREET FLOOD W DTH( FEET) =  4.85
STREAM RUNOFF Tc I NTENSI TY FLOW VELOCI TY( FEET/ SEC.) = 5.08 DEPTH* VELOCI TY( FT*FT/ SEC.) =
NUMBER (CFS) (MN) (1 NCH HOUR) +1.30
1 0.55 2.59 5.269 LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 106.00 =  400. 00
2 0. 48 12. 61 2.901 - FEET.
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLO’VRATE(CFS) = 055 TC(M N) = 259 %>*********************************************************************
TOTAL AREA(ACRES) = 0.28 FLOW PROCESS FROM NODE 106. 00 TO NODE 106.00 IS CODE = 1
LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 114.00 = 140.00
SFEET. D e e e e e e e e e ooooooo--------
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
%>********************************************************************* i
FLOW PROCESS FROM NODE 114. 00 TO NODE 106.00 IS CODE = 62 TOTAL NUMBER OF STREAMS = 2
> CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
--------------------------------------------------------------------- > TIME OF CONCENTRATION(M N.) = 3.33
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<< RAI NFALL | NTENSI TY(INCH HR) = 5.27
>>>>>( STREET TABLE SECTION # 2 USED) <<<<< TOTAL STREAM AREA( ACRES) = 0.56
> PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.16
4{>
UPSTREAM ELEVATI ON( FEET) = 620. 00 DOWSTREAM ELEVATI ON( FEET) = >
%>601 OO %>*********************************************************************
STREET LENGTH( FEET) = 260. 00 CURB HEI GHT(I NCHES) = 8.0 FLOW PROCESS FROM NODE 112. 00 TO NODE 110.00 IS CODE = 21
STREET HALFW DTH( FEET) = 40. 00
DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00 >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020
OUTSI DE STREET CROSSFALL(DECI MAL) = 0.020
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RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 4100
SO L CLASSIFICATION IS "D

S.C.S. CURVE NUMBER (AMC I 1) = 82

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 65. 00

UPSTREAM ELEVATI ON( FEET) = 618. 00
DOMSTREAM ELEVATI ON( FEET) = 614. 50
ELEVATI ON DI FFERENCE( FEET) = 3.50
SUBAREA OVERLAND TI ME OF FLOWM N.) = 5.713
10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.835
SUBAREA RUNOFF(CFS) = .20
TOTAL AREA(ACRES) = 0. lO TOTAL RUNOFF(CFS) = 0.20

4{>*********************************************************************

FLOW PROCESS FROM NODE 110. 00 TO NODE 108.00 IS CODE =

<{> ____________________________________________________________________

>>>>>COMPUTE TRAPEZOI DAL CHANNEL FLOWk<<<<

>>>>>TRAVELTI ME THRU SUBAREA (EXI STI NG ELEMENT) <<<<<
4{>

ELEVATI ON DATA: UPSTREAM FEET) =  614.50 DOWNSTREAM FEET) =
$611. 00

CHANNEL LENGTH THRU SUBAREA(FEET) =  110.00 CHANNEL SLOPE =
$0.0318

CHANNEL BASE(FEET) =  3.00 "Z' FACTOR = 3.000

MANNI NG S FACTOR = 0.045  MAXI MUM DEPTH(FEET) =  2.00

10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4. 162

RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100

SO L CLASSI FICATION |'S "D

S.C.S. CURVE NUMBER (AMC I1) = 82

TRAVEL TI ME COMPUTED USI NG ESTI MATED FLOW CFS) = 0.45

TRAVEL TIME THRU SUBAREA BASED ON VELOCI TY(FEET/SEC.) =  1.23

AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(MN.) = 1.50

Te(MN) = 7.21

SUBAREA AREA( ACRES) = 0.29 SUBAREA RUNOFF(CFS) =

AREA- AVERAGE RUNOFF COEFFI Cl ENT = 0. 410

TOTAL AREA(ACRES) = 0.39 PEAK FLOW RATE(CFS) =
0. 67

END OF SUBAREA CHANNEL FLOW HYDRAULI CS:

DEPTH(FEET) = 0.13 FLOW VELOCI TY(FEET/SEC.) = 1.45

LONGEST FLOWPATH FROM NODE ~ 112.00 TO NODE ~ 108.00 =  175.00
-+ FEET.

4{>*********************************************************************

FLOW PROCESS FROM NODE 108. 00 TO NODE 106.00 IS CODE =

>>>>>COVPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<

v YL

v v

X:\proj\146-33\Water Resources\AES\146EX010.0UT
ELEVATI ON DATA: UPSTREAM FEET) = 611. 00 DOWNSTREAM FEET)

- 601. 00

- 0.0588

CHANNEL LENGTH THRU SUBAREA( FEET) = 170. 00 CHANNEL SLOPE =
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 2.000
MANNI NG S FACTOR = 0. 015 MAXI MUM DEPTH( FEET) = 2.00

10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 3.968
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
SO L CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC I1) = 98

TRAVEL TI ME COMPUTED USI NG ESTI MATED FLOW CFS) = 1.71
TRAVEL TIME THRU SUBAREA BASED ON VELOCI TY(FEET/SEC.) = 5.13
AVERAGE FLOW DEPTH(FEET) = 0.10 TRAVEL TIME(MN.) = 0.55
Te(MN) = 7.76

SUBAREA AREA( ACRES) = 0.61 SUBAREA RUNOFF(CFS) =  2.11
AREA- AVERAGE RUNOFF COEFFI Cl ENT = 0. 691

TOTAL AREA(ACRES) = 1. 00 PEAK FLOW RATE( CFS) =

>2.74

END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
DEPTH( FEET) = 0.14 FLOW VELOCI TY( FEET/ SEC.) = 5. 96

LONGEST FLOWPATH FROM NODE 112. 00 TO NODE 106.00 = 345. 00

- FEET.

4{>*********************************************************************

FLOW PROCESS FROM NODE 106. 00 TO NODE 106.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARl OUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATI ON(M N.) 7.76

RAI NFALL | NTENSI TY(| NCH HR) 3.97

TOTAL STREAM AREA( ACRES) = 1. 00

PEAK FLOW RATE( CFS) AT CONFLUENCE = 2.74

** CONFLUENCE DATA **

STREAM RUNOFF Te | NTENSI TY AREA

NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 2.16 3.33 5. 269 0.56
1 1.14  13.35 2.797 0.56
2 2.74 7.76 3.968 1. 00

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 3.33 3.33 5. 269
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2 4.36 7.76 3.968
3 3.08  13.35 2.797

COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) = 4.36 Tc(MN) =  7.76

TOTAL AREA(ACRES) = 1.56

X:\proj\146-33\Water Resources\AES\146EX010.0UT

STREAM  RUNOFF Te
NUMBER  (CFS) (MN.)
1 11.13 4.40
2 7.74 8.78
3 5. 62 14. 44

NEW PEAK FLOW DATA ARE:

LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 106.00 = 400.00 -+ PEAK FLOW RATE(CFS) = 11.13 Tc(MN) = 4.40
- FEET. LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 100.00 =  730.00
- FEET.
4{>
%>********************************************************************* EN
FLO’VPR&ESS FROV' NODE 10600 TONODE 10000 ISCOI: 62 %>******************************************~k~k~k************************
- FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 1
R e R -
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREASSSSS [ mmmmmm oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo - -
>>>>>( STREET TABLE SECTI ON # 2 USED) <<<<< >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
<{>
- -
UPSTREAM ELEVATI ON( FEET) = 601. 00 DOWSTREAM ELEVATI ON( FEET) = > TOTAL NUMBER OF STREAMS = 2
-+ 581. 00 CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
STREET LENGTH(FEET) =  330. 00 CURB HEI GHT(I NCHES) = 8.0 TIME OF CONCENTRATION(M N.) =  4.40
STREET HALFW DTH( FEET) = 40. 00 RAI NFALL | NTENSI TY(INCH HR) = 5.27
TOTAL STREAM AREA( ACRES) = 1.93
DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00 PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.13
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020
OUTSI DE STREET CROSSFALL(DECI MAL) = 0.020
%>*********************************************************************
SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1 FLOW PROCESS FROM NODE 104. 00 TO NODE 102.00 IS CODE = 21
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = R e i
- 0.0150 >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section = 0. 0150
**TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 4.95 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW SO L CLASSIFICATION IS "D
STREET FLOW DEPTH(FEET) = 0.33 S.C.S. CURVE NUMBER (AMC I1) = 82
HALFSTREET FLOOD W DTH( FEET) = 8.57 I NI TI AL SUBAREA FLOW LENGTH( FEET) = 100. 00
AVERAGE FLOW VELCCI TY( FEET/ SEC.) = 5.36 UPSTREAM ELEVATI ON( FEET) = 604. 00
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 1.77 DOMNSTREAM ELEVATI ON( FEET) = 594. 50
STREET FLOW TRAVEL TIME(MN.) = 1.03 Tc(MN) = 8.79 ELEVATI ON DI FFERENCE( FEET) = 9.50
10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 3.663 SUBAREA OVERLAND TI ME OF FLOWAWM N.) = 5. 865
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.754
SO L CLASSIFICATION | S "D SUBAREA RUNOFF(CFS) = .25
S.C.S. CURVE NUMBER (AMC I1) = 98 TOTAL AREA(ACRES) = 0. 13 TOTAL RUNOFF(CFS) = 0.25
AREA- AVERAGE RUNOFF COEFFI CI ENT = 1.094
SUBAREA AREA( ACRES) = 0. 37 SUBAREA RUNOFF(CFS) = 1.18
TO‘I’AL AREA(ACRES) = 193 PEAK FLONRATE(G:S) = %>%>*********************************************************************
>7.74 FLOW PROCESS FROM NODE 102. 00 TO NODE 100.00 IS CODE = 51
END OF SUBAREA STREET FLOW HYDRAULI CS: D e e e o s oo oo oo oo oo oo oo oo oo
DEPTH( FEET) = 0. 37 HALFSTREET FLOOD W DTH( FEET) = 10.61 >>>>>COMPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
FLOW VELOCI TY( FEET/ SEC.) = 5.88 DEPTH* VELOCI TY( FT*FT/ SEC.) = - >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
>2.18
** PEAK FLOW RATE TABLE **
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ELEVATI ON DATA: UPSTREAM FEET) = 594.50 DOMNSTREAM FEET) = 1 11. 85 4. 40 5.269
-+ 581. 00 2 9.17 8.78 3.664
CHANNEL LENGTH THRU SUBAREA( FEET) =  360. 00 CHANNEL SLOPE = 3 8.99 9.25 3.543
-+ 0. 0375 4 6.75 14. 44 2.659
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR =  2.000
MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH( FEET) = 2.00 COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 3.543 PEAK FLOW RATE(CFS) = 11. 85 Tc(MN.) = 4.40
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100 TOTAL AREA(ACRES) = 2.97
SO L CLASSIFICATION IS "D LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 100. 00 730. 00
S.C.S. CURVE NUMBER (AMC I1) = 82 - FEET.
TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 0.92
TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY( FEET/ SEC.) = 1.77 >
AVERACGE FLOW DEPTH(FEET) = 0.16 TRAVEL TIME(MN.) = 3.39 END OF STUDY SUMVARY:
Tc(MN) = 9.25 TOTAL AREA( ACRES) = 2.97 TC(MN.) = 4.40
SUBAREA AREA( ACRES) = 0.91 SUBAREA RUNOFF(CFS) = 1.32 PEAK FLOW RATE( CFS) = 11. 85
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.410 *** PEAK FLOW RATE TABLE ***
TOTAL AREA(ACRES) = 1.04 PEAK FLOW RATE(CFS) = Q CFS) Tc(MN.)
+1.51 1 11. 85 4.40
2 9.17 8.78
END OF SUBAREA CHANNEL FLOW HYDRAULI CS: 3 8.99 9.25
DEPTH(FEET) = 0.21 FLOW VELOCI TY( FEET/ SEC.) = 2.09 4 6.75 14. 44
LONGEST FLOWPATH FROM NODE 104. 00 TO NODE 100. 00 = 460. 00
- FEET. >
4{>
%>********************************************************************* END G: RATI O\IAL 'VETHOD ANALYSI S
FLOW PROCESS FROM NCDE 100. 00 TO NODE 100.00 IS CODE = 1
P e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ao o
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
4{>
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MN.) = 9.25
RAI NFALL I NTENSITY(INCH HR) = 3.54
TOTAL STREAM AREA( ACRES) = 1.04
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.51
** CONFLUENCE DATA **
STREAM RUNOFF Tc I NTENSI TY AREA
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE)
1 11.13 4.40 5.269 1.93
1 7.74 8.78 3.664 1.93
1 5.62 14. 44 2.659 1.93
2 1.51 9.25 3.543 1.04
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc | NTENSI TY
NUMBER (CFS) (MN) (1 NCH HOUR)
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- WDTH CROSSFALL N/ OUT-/PARK- HEIGHT WDTH LIP HKE
- -+ FACTOR
- NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT)
<4>********************************************************************* *{><4> (n)
RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE > ===== =======
Ref erence: SAN DI EGO COUNTY FLOOD CONTROL DI STRI CT 1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313
2003, 1985, 1981 HYDROLOGY MANUAL - 0.167 0.0150
(c) Copyright 1982-2003 Advanced Engi neering Software (aes) 2 40.0 20.0 0. 020/ 0. 020/ 0. 020 0.67 2.00 0.0313
Ver. 1.5A Rel ease Date: 01/01/2003 License |ID 1553 - 0.167 0.0150
3 60.0 30.0 0. 020/ 0. 020/0.020 0.67 2.00 0.0313
Anal ysi s prepared by: - 0.167 0.0150
- GLOBAL STREET FLOW DEPTH CONSTRAI NTS:
- 1. Relative FlowDepth = 0.40 FEET
- as (Maxi mum Al |l owabl e Street Flow Depth) - (Top-of-Curb)
-+ 2. (Depth)*(Velocity) Constraint = 4.0 (FT*FT/S)
- *SI ZE PI PE WTH A FLOW CAPACI TY GREATER THAN
> OR EQUAL TO THE UPSTREAM TRI BUTARY Pl PE. *
“>
4I>
%>********************************************~k************************
Rk ko ko kkkk ok k ok ok ok ok k- DESCRI PTION OF STUDY > FLOW PROCESS FROM NODE 118. 00 TO NODE 117.00 IS CODE = 21
%>**************************
* LAGO DE SAN MARCOS DD oo
> * >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
* 50- YEAR STORM EVENT - EXI STI NG CONDI Tl ON >
> * >
* JN 146- 32 > STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
> * SO L CLASSIFICATION IS "D
> S.C.S. CURVE NUMBER (AMC I1) = 98
%>********************************************************************* EN INITIAL SUBAREA FLONLENG‘I’H(FEET) = 8000
UPSTREAM ELEVATI ON( FEET) = 623.70
FI LE NAME: C:\ 146EX050. DAT DOMNSTREAM ELEVATI ON( FEET) = 621. 00
TI ME/ DATE OF STUDY: 14:40 07/21/2004 ELEVATI ON DI FFERENCE( FEET) = 2.70
> SUBAREA OVERLAND TI ME OF FLOWM N.) = 2. 469
R e e T T T T > 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.377
USER SPECI FI ED HYDROLOGY AND HYDRAULI C MODEL | NFORNMATI ON: NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE
> SUBAREA RUNOFF(CFS) = 0. 45
R e e T T T T > TOTAL AREA(ACRES) = 0.07  TOTAL RUNOFF(CFS) = 0. 45
2003 SAN DI EGO MANUAL CRI TERI A
USER SPECI FI ED STmM EVEN'I'(YEAR) = 5000 %>*********************************************************************
6- HOUR DURATI ON PRECI PI TATION (I NCHES) =  2.800 FLOW PROCESS FROM NODE 117. 00 TO NODE 114.00 IS CODE = 62
SPECI FI ED M Nl MUM PI PE SI ZE(I NCH) = 18.00
SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRICTI ON SLOPE | D === - - - - - oo o oo oo oo o oo oo oo oo oo oo oo oo oo oo oo
+»>=0.90 >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
SAN DI EGO HYDROLOGY MANUAL "C'-VALUES USED FOR RATI ONAL METHOD >>>>>( STREET TABLE SECTION # 2 USED) <<<<<
NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS
FOR ALL DOWNSTREAM ANALYSES >
* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW UPSTREAM ELEVATI ON( FEET) = 621. 00 DOWSTREAM ELEVATI ON( FEET) =
-> MODEL* -+ 620. 00
HALF- CROM TO  STREET- CROSSFALL: CURB GQUTTER- GEOVETRIES: STREET LENGTH( FEET) = 30.00 CURB HEIGHT(INCHES) = 8.0
- MANNI NG STREET HALFW DTH( FEET) = 40. 00

vy
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R e e R -+
DI STANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020 >
QUTSI DE STREET CROSSFALL(DECI MAL) = 0.020 > »
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 4100
SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1 SO L CLASSIFICATION IS "D'
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020 S.C.S. CURVE NUMBER (AMC Il) = 82
Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = - I NI TI AL SUBAREA FLOW LENGTH( FEET) = 70. 00
- 0.0150 UPSTREAM ELEVATI ON( FEET) = 621. 40
Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Flow Section = 0.0150 DONNSTREAM ELEVATI ON( FEET) = 621. 00
ELEVATI ON DI FFERENCE( FEET) = 0.40
**TRAVEL TI ME COVMPUTED USI NG ESTI MATED FLOW CFS) = 0. 58 SUBAREA OVERLAND TI ME OF FLOAM N.) = 10.881
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
STREET FLOW DEPTH( FEET) = 0.20 THE MAXI MUM OVERLAND FLOW LENGTH = 52. 86
HALFSTREET FLOOD W DTH( FEET) = 2.00 (Reference: Table 3-1B of Hydrol ogy Manual)
AVERAGE FLOW VELOCI TY(FEET/ SEC.) = 3.96 THE MAXI MUM OVERLAND FLOW LENGTH I'S USED I N Tc >
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0.79 - CALCULATI ON!
STREET FLOW TRAVEL TIME(MN.) = 0.13 Tc(MN) = 2.59 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.468
50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.377 SUBAREA RUNOFF(CFS) = 0.13
NOTE: RAI NFALL I NTENSITY |'S BASED ON Tc = 5-M NUTE. TOTAL AREA(ACRES) = 0.07 TOTAL RUNOFF(CFS) = 0.13
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI CI ENT = . 8700
SO L CLASSIFICATION IS "D" >
S. C S ClJR\/E NU'VBER (A'VCII) = 98 %>*******************************************~k~k~k*********************** EN
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.870 FLOW PROCESS FROM NODE 115. 00 TO NODE 114.00 IS CODE = 51
SUBAREA AREA( ACRES) = 0. 04 SUBAREA RUNOFF( CFS) = 0. 26 >
TOTAL AREA(ACRES) = 0.11 PEAK FLOW RATE(CFS) = B e I I -+
+0.71 >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
END OF SUBAREA STREET FLOW HYDRAULI CS: >
DEPTH( FEET) = 0. 20 HALFSTREET FLOOD W DTH( FEET) =  2.00 > >
FLOW VELOCI TY( FEET/ SEC.) = 3.96 DEPTH* VELOCI TY( FT*FT/ SEC.) = > ELEVATI ON DATA: UPSTREAM FEET) = 621.00 DOWNSTREAM FEET) = >
+0.79 +620. 00
LONGEST FLOWPATH FROM NODE 118. 00 TO NODE 114.00 = 110.00 - CHANNEL LENGTH THRU SUBAREA( FEET) = 70.00 CHANNEL SLOPE = >
-+ FEET. +0.0143
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3.000
> MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH(FEET) = 2.00
%>********************************************************************* EN 50 YEAR RAI NFALL IN‘I’ENSITY(INO_V'_OJR) = 4081
FLOW PROCESS FROM NODE 114. 00 TO NODE 114.00 IS CODE = 1 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
> SO L CLASSIFICATION IS "D"
R e e > S.C.S. CURVE NUMBER (AMC Il) = 82
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< TRAVEL TI ME COVPUTED USI NG ESTI MATED FLON CFS) = 0.19
> TRAVEL TI ME THRU SUBAREA BASED ON VELCCI TY(FEET/SEC.) = 0.71
> > AVERAGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MN.) = 1.64
TOTAL NUMBER OF STREAMS = 2 Tc(MN.) = 12.52
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: SUBAREA AREA( ACRES) = 0. 07 SUBAREA RUNOFF(CFS) = 0.12
TI ME OF CONCENTRATION(M N.) = 2.59 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.410
RAI'NFALL | NTENSITY(INCHHR) = 7.38 TOTAL AREA(ACRES) = 0.14 PEAK FLOW RATE(CFS) = >
TOTAL STREAM AREA( ACRES) = 0.11 +0.23
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.71
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
> DEPTH( FEET) = 0.09 FLOW VELOCI TY(FEET/SEC.) = 0.76
%>********************************************************************* BN LO\‘EST FLOAPATH FROVINODE 11600 Tom 11400 = 14000 BN
FLOW PROCESS FROM NODE 116. 00 TO NODE 115.00 IS CODE = 21 -+ FEET.
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%>********************************************************************* i SPECI FI ED NU,VBERG: '_'ALFSTREETS CARRYINGRUNG:F = l
FLOW PROCESS FROM NCDE 114. 00 TO NODE 114.00 IS CODE = 1 STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
-+ Manni ng' s FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) =
--------------------------------------------------------------------- - 0. 0150
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
> **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.65
- STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
TOTAL NUMBER OF STREAMS = 2 STREET FLOW DEPTH(FEET) = 0.23
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE: HALFSTREET FLOOD W DTH( FEET) = 3.72
TIME OF CONCENTRATION(M N.) = 12.52 AVERACGE FLOW VELOCI TY( FEET/ SEC.) = 5.04
RAI NFALL | NTENSITY(INCH HR) = 4.08 PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 1.17
TOTAL STREAM AREA( ACRES) = 0.14 STREET FLOW TRAVEL TIME(M N.) = 0.86 Tc(MN.) = 3.45
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.23 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.377
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE.
** CONFLUENCE DATA ** STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
STREAM RUNOFF Tc I NTENSI TY AREA SO L CLASSI FICATION | S "D
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE) S.C.S. CURVE NUMBER (AMC I1) = 98
1 0.71 2.59 7.377 0.11 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.748
2 0.23 12.52 4.081 0.14 SUBAREA AREA( ACRES) = 0.28 SUBAREA RUNOFF(CFS) = 1.80
TOTAL AREA(ACRES) = 0.53 PEAK FLOW RATE(CFS) =
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O +>2.93
CONFLUENCE FORMULA USED FOR 2 STREAMS.
END OF SUBAREA STREET FLOW HYDRAULI CS:
** PEAK FLOW RATE TABLE ** DEPTH( FEET) = 0.28 HALFSTREET FLOOD W DTH( FEET) = 6. 04
STREAM RUNOFF Tc I NTENSI TY FLOW VELOCI TY( FEET/ SEC.) = 5.28 DEPTH* VELOCI TY( FT*FT/ SEC.) =
NUMBER (CFS) (MN) (1 NCH HOUR) +>1.47
1 0.75 2.59 7.377 LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 106.00 =  400. 00
2 0.62 12.52 4.081 - FEET.
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLO’VRATE(CFS) = O 75 TC(M N) = 259 %>*********************************************************************
TOTAL AREA(ACRES) = 0.25 FLOW PROCESS FROM NODE 106. 00 TO NODE 106.00 IS CODE = 1
LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 114.00 = 140.00
SFEET. D e e e e e e e e e ooooooo--------
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
%>********************************************************************* i
FLOW PROCESS FROM NODE 114. 00 TO NODE 106.00 IS CODE = 62 TOTAL NUMBER OF STREAMS = 2
> CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
--------------------------------------------------------------------- > TIME OF CONCENTRATION(M N.) = 3.45
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<< RAI NFALL | NTENSITY(INCH HR) = 7.38
>>>>>( STREET TABLE SECTION # 2 USED) <<<<< TOTAL STREAM AREA( ACRES) = 0.53
> PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.93
4{>
UPSTREAM ELEVATI ON( FEET) = 620. 00 DOWSTREAM ELEVATI ON( FEET) = >
%>601 OO %>*********************************************************************
STREET LENGTH( FEET) = 260. 00 CURB HEI GHT(I NCHES) = 8.0 FLOW PROCESS FROM NODE 112. 00 TO NODE 110.00 IS CODE = 21
STREET HALFW DTH( FEET) = 40. 00
DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00 >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020
OUTSI DE STREET CROSSFALL(DECI MAL) = 0.020
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RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 4100
SO L CLASSIFICATION IS "D

S.C.S. CURVE NUMBER (AMC I 1) = 82

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 65. 00

UPSTREAM ELEVATI ON( FEET) = 618. 00
DOMSTREAM ELEVATI ON( FEET) = 614. 50
ELEVATI ON DI FFERENCE( FEET) = 3.50
SUBAREA OVERLAND TI ME OF FLOWM N.) = 5.713
50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6.769
SUBAREA RUNOFF(CFS) = .14
TOTAL AREA(ACRES) = 0. 05 TOTAL RUNOFF(CFS) = 0.14

4{>*********************************************************************

FLOW PROCESS FROM NODE 110. 00 TO NODE 108.00 IS CODE =

<{> ____________________________________________________________________

>>>>>COMPUTE TRAPEZOI DAL CHANNEL FLOWk<<<<

>>>>>TRAVELTI ME THRU SUBAREA (EXI STI NG ELEMENT) <<<<<
4{>

ELEVATI ON DATA: UPSTREAM FEET) =  614.50 DOWNSTREAM FEET) =
$611. 00

CHANNEL LENGTH THRU SUBAREA(FEET) =  110.00 CHANNEL SLOPE =
$0.0318

CHANNEL BASE(FEET) =  3.00 "Z' FACTOR = 3.000

MANNI NG S FACTOR = 0.045  MAXI MUM DEPTH(FEET) =  2.00

50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5. 880

RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100

SO L CLASSI FICATION |'S "D

S.C.S. CURVE NUMBER (AMC I1) = 82

TRAVEL TI ME COMPUTED USI NG ESTI MATED FLOW CFS) = 0. 49

TRAVEL TIME THRU SUBAREA BASED ON VELOCI TY(FEET/ SEC.) =  1.32

AVERAGE FLOW DEPTH(FEET) = 0.11 TRAVEL TIME(MN.) = 1.39

Te(MN) = 7.11

SUBAREA AREA( ACRES) = 0.29 SUBAREA RUNOFF(CFS) =

AREA- AVERAGE RUNOFF COEFFI Cl ENT = 0. 410

TOTAL AREA(ACRES) = 0. 34 PEAK FLOW RATE(CFS) =
0. 82

END OF SUBAREA CHANNEL FLOW HYDRAULI CS:

DEPTH(FEET) = 0.16 FLOW VELOCI TY(FEET/SEC.) = 1.52

LONGEST FLOWPATH FROM NODE ~ 112.00 TO NODE ~ 108.00 =  175.00
-+ FEET.

4{>*********************************************************************

FLOW PROCESS FROM NODE 108. 00 TO NODE 106.00 IS CODE =

>>>>>COVPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<

v YL

v v

X:\proj\146-33\Water Resources\AES\146EX050.0UT
ELEVATI ON DATA: UPSTREAM FEET) = 611. 00 DOWNSTREAM FEET)

- 601. 00

- 0.0588

CHANNEL LENGTH THRU SUBAREA( FEET) = 170. 00 CHANNEL SLOPE =
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 2.000
MANNI NG S FACTOR = 0. 015 MAXI MUM DEPTH( FEET) = 2.00

50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.628
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
SO L CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC I1) = 98

TRAVEL TI ME COMPUTED USI NG ESTI MATED FLOW CFS) = 2.30
TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY(FEET/ SEC.) = 5. 67
AVERAGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MN.) = 0.50
Te(MN) = 7.61

SUBAREA AREA( ACRES) = 0.61 SUBAREA RUNOFF(CFS) =  2.99
AREA- AVERAGE RUNOFF COEFFI Cl ENT = 0. 705

TOTAL AREA(ACRES) = 0.95 PEAK FLOW RATE( CFS) =

+>3.77

END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
DEPTH( FEET) = 0.16 FLOW VELOCI TY( FEET/ SEC.) = 6. 86

LONGEST FLOWPATH FROM NODE 112. 00 TO NODE 106.00 = 345. 00

- FEET.

4{>*********************************************************************

FLOW PROCESS FROM NODE 106. 00 TO NODE 106.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARl OUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATI ON(M N.) 7.61

RAI NFALL | NTENSI TY(| NCH HR) 5.63

TOTAL STREAM AREA( ACRES) = 0.95

PEAK FLOW RATE( CFS) AT CONFLUENCE = 3.77

** CONFLUENCE DATA **

STREAM RUNOFF Te | NTENSI TY AREA

NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 2.93 3.45 7.377 0.53
1 1.56  13.26 3.933 0.53
2 3.77 7.61 5.628 0.95

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 4.64 3.45 7.377

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/21/2004 1:40:44 PM PM
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2 6. 00 7.61 5.628

3 4.20 13. 26 3.933
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 6. 00 Tc(MN.) = 7.61
TOTAL AREA(ACRES) = 1.48

X:\proj\146-33\Water Resources\AES\146EX050.0UT

STREAM  RUNOFF Te
NUMBER  (CFS) (MN.)
1 15. 19 4.45
2 10. 74 8.56
3 7.71 14. 29

NEW PEAK FLOW DATA ARE:

LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 106.00 = 400.00 - PEAK FLOW RATE(CFS) = 15.19 Tc(MN.) = 4.45
-+ FEET. LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 100.00 =  730.00
- FEET.
4{>
%>********************************************************************* EN
FLO’VPR&ESS FROVI NODE 10600 TONODE 10000 ISCOI: 62 %>*************************************~k~k~k~k~k~k~k~k~k***********************
- FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 1
R e e -+
>>>>>COVMPUTE STREET FLOW TRAVEL TI ME THRU SUBAREA<<<<< B e e
>>>>>( STREET TABLE SECTION # 2 USED) <<<<< >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
<{>
-+ |
UPSTREAM ELEVATI ON(FEET) = 601.00 DOANSTREAM ELEVATI ON(FEET) = & TOTAL NUMBER OF STREAMS = 2
+581. 00 CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
STREET LENGTH(FEET) = 330.00 CURB HEIGHT(INCHES) = 8.0 TI ME OF CONCENTRATION(M N.) =  4.45
STREET HALFW DTH( FEET) = 40. 00 RAI NFALL | NTENSITY(INCHHR) = 7.38
TOTAL STREAM AREA( ACRES) = 1.85
DI STANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.19
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020
OUTSI DE STREET CROSSFALL(DECI MAL) = 0.020
%>*********************************************************************
SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1 FLOW PROCESS FROM NODE 104. 00 TO NODE 102.00 IS CODE = 21
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = R e i
+ 0.0150 >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section = 0. 0150
4{>
**TRAVEL TI ME COVPUTED USI NG ESTI MATED FLOW CFS) = 6. 84 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW SO L CLASSIFICATION IS "D"
STREET FLOW DEPTH(FEET) = 0.36 S.C.S. CURVE NUMBER (AMC Il) = 82
HALFSTREET FLOOD W DTH( FEET) = 9.98 I NI TI AL SUBAREA FLOW LENGTH( FEET) =  100. 00
AVERAGE FLOW VELOCI TY(FEET/ SEC.) = 5.77 UPSTREAM ELEVATI ON( FEET) = 604. 00
PRODUCT OF DEPTH&VELCCI TY(FT*FT/ SEC.) = 2.07 DONNSTREAM ELEVATI ON( FEET) = 594. 50
STREET FLOW TRAVEL TIME(MN.) = 0.95 Tc(MN) = 8.56 ELEVATI ON DI FFERENCE( FEET) = 9. 50
50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.216 SUBAREA OVERLAND TI ME OF FLOAM N.) = 5. 865
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI CI ENT = . 8700 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6.656
SO L CLASSIFICATION IS "D" SUBAREA RUNOFF(CFS) = .35
S.C.S. CURVE NUMBER (AMC Il) = 98 TOTAL AREA(ACRES) = 0. 13 TOTAL RUNOFF(CFS) = 0.35
AREA- AVERAGE RUNOFF COEFFI CI ENT = 1.113
SUBAREA AREA( ACRES) = 0. 37 SUBAREA RUNOFF( CFS) = 1.68
TO‘I’AL AREA(ACRES) = 185 PEAK FLONRATE(G:S) = %>%>*********************************************************************
+10. 74 FLOW PROCESS FROM NODE 102. 00 TO NODE 100.00 IS CODE = 51
END OF SUBAREA STREET FLOW HYDRAULI CS: R e R R
DEPTH( FEET) = 0. 40 HALFSTREET FLOOD W DTH( FEET) = 12.23 >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOW&k<<<<
FLOW VELOCI TY( FEET/ SEC.) = 6.37 DEPTH* VELOCI TY( FT*FT/ SEC.) = - >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
+2.57
** PEAK FLOW RATE TABLE ** >
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ELEVATI ON DATA: UPSTREAM FEET) = 594.50 DOMNSTREAM FEET) = 1 16. 28 4.45 7.377
-+ 581. 00 2 12.83 8.56 5.216
CHANNEL LENGTH THRU SUBAREA( FEET) =  360. 00 CHANNEL SLOPE = 3 12. 66 8.88 5.093
-+ 0. 0375 4 9.31 14. 29 3.747
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR =  2.000
MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH( FEET) = 2.00 COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.093 PEAK FLOW RATE(CFS) = Tc(MN.) = 4.45
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100 TOTAL AREA(ACRES) = 2.89
SO L CLASSIFICATION IS "D LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 100. 00 730. 00
S.C.S. CURVE NUMBER (AMC I1) = 82 - FEET.
TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.32
TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY( FEET/ SEC.) = 1.99 >
AVERACGE FLOW DEPTH(FEET) = 0.20 TRAVEL TIME(MN.) = 3.02 END OF STUDY SUMVARY:
Tc(MN) = 8.88 TOTAL AREA( ACRES) = 2.89 TC(MN.) = 4.45
SUBAREA AREA( ACRES) = 0.91 SUBAREA RUNOFF(CFS) = 1.90 PEAK FLOW RATE( CFS) = 16. 28
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.410 *** PEAK FLOW RATE TABLE ***
TOTAL AREA(ACRES) = 1.04 PEAK FLOW RATE(CFS) = Q CFS) Tc(MN.)
+>2.17 1 16. 28 4.45
2 12.83 8.56
END OF SUBAREA CHANNEL FLOW HYDRAULI CS: 3 12. 66 8. 88
DEPTH( FEET) = 0.26 FLOW VELOCI TY( FEET/ SEC.) = 2.35 4 9.31 14. 29
LONGEST FLOWPATH FROM NODE 104. 00 TO NODE 100. 00 = 460. 00
- FEET. >
4{>
%>********************************************************************* END G: RATI O\IAL 'VETHOD ANALYSI S
FLOW PROCESS FROM NCDE 100. 00 TO NODE 100.00 IS CODE = 1
P e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ao o
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
4{>
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(M N.) = 8.88
RAI NFALL | NTENSI TY(INCH HR) = 5.09
TOTAL STREAM AREA( ACRES) = 1.04
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.17
** CONFLUENCE DATA **
STREAM RUNOFF Tc I NTENSI TY AREA
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE)
1 15. 19 4.45 7.377 1.85
1 10. 74 8.56 5.216 1.85
1 7.71 14. 29 3.747 1.85
2 2.17 8. 88 5.093 1.04
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc | NTENSI TY
NUMBER (CFS) (MN) (1 NCH HOUR)
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v

- WDTH CROSSFALL N/ OUT-/PARK- HEIGHT WDTH LIP HKE
- -+ FACTOR
- NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT)
*4>********************************************************************* *{>*4> (n)
RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE > ===== =======
Ref erence: SAN DI EGO COUNTY FLOOD CONTROL DI STRI CT 1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313
2003, 1985, 1981 HYDROLOGY MANUAL - 0.167 0.0150
(c) Copyright 1982-2005 Advanced Engi neering Software (aes) 2 40.0 20.0 0. 020/ 0. 020/ 0. 020 0.67 2.00 0.0313
Ver. 2.0 Rel ease Date: 06/01/2005 License |ID 1553 - 0.167 0.0150
3 60.0 30.0 0. 020/ 0. 020/0.020 0.67 2.00 0.0313
Anal ysi s prepared by: - 0.167 0.0150
Lundstrom + Associ at es - GLOBAL STREET FLOW DEPTH CONSTRAI NTS:
- 1. Relative FlowDepth = 0.40 FEET
1764 San Di ego Avenue, Suite 200 - as (Maxi mum Al |l owabl e Street Flow Depth) - (Top-of-Curb)
-+ 2. (Depth)*(Velocity) Constraint = 4.0 (FT*FT/S)
San Di ego, CA 92110 - *SI ZE PI PE WTH A FLOW CAPACI TY GREATER THAN
> OR EQUAL TO THE UPSTREAM TRI BUTARY Pl PE. *
Tel : 619-641-5900, Fax: 619-641-5910 -
v %>******************************************~k~k~k~k~k~k~k********************
Rk ko ko kkkk ok k ok ok ok ok k- DESCRI PTION OF STUDY > FLOW PROCESS FROM NODE 304. 00 TO NODE 302.00 IS CODE = 21
%>**************************
* LAGO DE SAN MARCOS DD oo
> * >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
* 100- YEAR STORM EVENT - EXI STI NG CONDI Tl ON >
> * >
* JN 146-32 (08-16-05) > RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100
> * SO L CLASSIFICATION IS "D
> S.C.S. CURVE NUMBER (AMC I1) = 82
%>********************************************************************* EN INITIAL SUBAREA FLONLENG‘I’H(FEET) = 7000
UPSTREAM ELEVATI ON( FEET) = 622. 00
FI LE NAME: C:\ 146EX100. DAT DOMNSTREAM ELEVATI ON( FEET) = 621. 00
TI ME/ DATE OF STUDY: 10: 34 01/12/2006 ELEVATI ON DI FFERENCE( FEET) = 1.00
> SUBAREA OVERLAND TI ME OF FLOWM N.) = 9. 227
R e e T T T T > 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.324
USER SPECI FI ED HYDROLOGY AND HYDRAULI C MODEL | NFORNMATI ON: SUBAREA RUNOFF(CFS) = .22
> TOTAL AREA(ACRES) = 0. 10 TOTAL RUNOFF(CFS) = 0.22
R e e T T T T >
2003 SAN DI EGO MANUAL CRI TERI A
%>*********************************************************************
USER SPECI FI ED STORM EVENT( YEAR) = 100. 00 FLOW PROCESS FROM NODE 302. 00 TO NODE 300.00 IS CODE = 51
6- HOUR DURATI ON PRECI PI TATION (I NCHES) = 3. 000
SPECI FI ED M Nl MUM PI PE SI ZE(I NCH) = 18.00 R e e T T TR
SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRI CTI ON SLOPE >>>>>COMPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
+»>=0.90 >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
SAN DI EGO HYDROLOGY MANUAL "C'-VALUES USED FOR RATI ONAL METHOD
NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS >
FOR ALL DOWNSTREAM ANALYSES ELEVATI ON DATA: UPSTREAM FEET) = 621. 00 DOANNSTREAM FEET) =
* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW |- 620. 00
-> MODEL* CHANNEL LENGTH THRU SUBAREA( FEET) = 80.00 CHANNEL SLOPE =
HALF- CROM TO  STREET- CROSSFALL: CURB QUTTER- GEOVETRIES: |+ 0.0125
- MANNI NG CHANNEL BASE( FEET) = 5.00 "Z" FACTOR = 3.000

v Y v
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MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH( FEET) = 2.00 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.717
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.710 SUBAREA AREA( ACRES) = 0. 40 SUBAREA RUNOFF(CFS) = 1.57
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100 TOTAL AREA(ACRES) = 0. 60 PEAK FLOW RATE(CFS) =
SO L CLASSIFICATION IS "D >1.94
S.C.S. CURVE NUMBER (AMC I 1) = 82
TRAVEL TI ME COWPUTED USI NG ESTI MATED FLON CFS) = 0.32 END OF SUBAREA STREET FLOW HYDRAULI CS:
TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY( FEET/ SEC.) = 0.69 DEPTH( FEET) = 0.25 HALFSTREET FLOOD W DTH( FEET) =  4.43
AVERACGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(MN.) = 1.93 FLOW VELOCI TY( FEET/ SEC.) = 5.03 DEPTH* VELOCI TY( FT*FT/ SEC.) =
Tc(MN) = 11.16 +»1.24
SUBAREA AREA( ACRES) = 0.10 SUBAREA RUNOFF(CFS) = 0.19 LONGEST FLOWPATH FROM NODE 304. 00 TO NODE 200.00 =  410.00
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.410 - FEET.
TOTAL AREA(ACRES) = 0. 20 PEAK FLOW RATE(CFS) = >
<{>O 39 %>***********************************~k~k~k*~k~k~k~k~k~k************************
END OF SUBAREA CHANNEL FLOW HYDRAULI CS: FLOW PROCESS FROM NODE 200. 00 TO NODE 200.00 I'S CODE = 1
DEPTH( FEET) = 0.10 FLOW VELOCI TY( FEET/ SEC.) = 0.76
LONGEST FLOWPATH FROM NODE 304. 00 TO NODE 300. 00 = 150.00 D D-----mmmmmmmm oo~
- FEET. >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
4‘>
%>********************************************************************* EN TO‘I’AL NU,VBERG: STREA,VB: 2
FLOW PROCESS FROM NCDE 300. 00 TO NODE 200.00 IS CODE = 62 CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
> TIME OF CONCENTRATION(M N.) = 11.90
R e e > RAI NFALL | NTENSI TY(INCH HR) = 4.52
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<< TOTAL STREAM AREA( ACRES) = 0. 60
>>>>>( STREET TABLE SECTION # 3 USED) <<<<< PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.94
4{>
- -
UPSTREAM ELEVATIO\‘(FEET) = 62000 m’\NSTREAM ELEVATIO\‘(FEET) = %>%>*********************************************************************
- 601. 00 FLOW PROCESS FROM NODE 206. 00 TO NODE 204.00 IS CODE = 21
STREET LENGTH( FEET) = 260. 00 CURB HEI GHT(I NCHES) = 8.0
STREET HALFW DTH(FEET) = 60.00 e m oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo oo
>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 30.00
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020
OUTSI DE STREET CROSSFALL(DECI MAL) = 0.020 RESI DENTI AL (2.9 DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4900
SO L CLASSIFICATION | S "D
SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1 S.C.S. CURVE NUMBER (AMC I1) = 85
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020 I NI TI AL SUBAREA FLOW LENGTH( FEET) = 65. 00
Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = - UPSTREAM ELEVATI ON( FEET) = 618. 00
- 0.0150 DOMNSTREAM ELEVATI ON( FEET) = 614. 50
Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section = 0. 0150 ELEVATI ON DI FFERENCE( FEET) = 3.50
SUBAREA OVERLAND TI ME OF FLOWM N.) = 5.051
**TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 1.17 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.853
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW SUBAREA RUNOFF(CFS) = .23
STREET FLOW DEPTH(FEET) = 0.20 TOTAL AREA(ACRES) = 0. 06 TOTAL RUNOFF(CFS) = 0.23
HALFSTREET FLOOD W DTH( FEET) = 2.00
AVERACGE FLOW VELCCI TY( FEET/ SEC.) = 5.87
PROJJC‘I’ O: DEPT"'&(VELQ:ITY(FT*FT/SEC) = l 16 %>*********************************************************************
STREET FLOW TRAVEL TIME(MN.) = 0.74 Tc(MN) = 11.90 FLOW PROCESS FROM NODE 204. 00 TO NODE 202.00 IS CODE = 51
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.519
STREETS & ROADS (CURBS/ STORM DRAINS) RUNOFF COEFFI Cl ENT = . 8700 @ |[D------mmmmmmmmmmmmmmmmm oo oo oo oo oo oo o -
SO L CLASSIFICATION IS "D >>>>>COMPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
S.C.S. CURVE NUMBER (AMC I1) = 98 >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
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- END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
- - DEPTH( FEET) = 0.15 FLOW VELOCI TY( FEET/ SEC.) = 6. 25
ELEVATI ON DATA: UPSTREAM FEET) = 614. 50 DOWSTREAM FEET) = - LONGEST FLOWPATH FROM NODE 206. 00 TO NODE 200. 00 = 345. 00
-+ 611. 00 - FEET.
CHANNEL LENGTH THRU SUBAREA( FEET) = 110. 00 CHANNEL SLOPE = -
%>00:é|1_-|2NNEL BASE(FEET) = 300 "Z" FAC‘I'mz 3000 %>*********************************************************************
MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH( FEET) = 2.00 FLOW PROCESS FROM NODE 200. 00 TO NODE 200.00 I'S CODE = 1
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6.813
RESI DENTI AL (2.9 DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4900 R e R L
SO L CLASSIFICATION | S "D >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
S.C.S. CURVE NUMBER (AMC I1) = 85 >>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 0.72
TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY( FEET/ SEC.) = 1.47 -
AVERACGE FLOW DEPTH(FEET) = 0.14 TRAVEL TIME(MN.) = 1.24 TOTAL NUMBER OF STREAMS = 2
Tc(MN.) = 6.30 CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:
SUBAREA AREA( ACRES) = 0.29 SUBAREA RUNOFF(CFS) = 0.97 TIME OF CONCENTRATION(MN.) = 6.81
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.490 RAI NFALL | NTENSITY(INCH HR) = 6.48
TOTAL AREA(ACRES) = 0.35 PEAK FLOW RATE(CFS) = > TOTAL STREAM AREA( ACRES) = 0.96
+>1.17 PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.05
END OF SUBAREA CHANNEL FLOW HYDRAULI CS: ** CONFLUENCE DATA **
DEPTH( FEET) = 0.19 FLOW VELOCI TY( FEET/ SEC.) = 1.75 STREAM RUNOFF Tc | NTENSI TY AREA
LONGEST FLOWPATH FROM NODE 206. 00 TO NODE 202.00 = 175.00 NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE)
- FEET. 1 1.94 11.90 4.519 0. 60
2 3.05 6.81 6. 478 0.96
%>********************************************************************* i RAI NFALL IN‘I’ENSITY AND TI,VEG: CG\‘CENTRATIO\‘ RATIO
FLOW PROCESS FROM NCDE 202. 00 TO NODE 200.00 IS CODE = 51 CONFLUENCE FORMULA USED FOR 2 STREAMS.
4{>
R e e T T T T > ** PEAK FLOW RATE TABLE **
>>>>>COVPUTE TRAPEZO DAL CHANNEL FLOWk<<<< STREAM RUNOFF Tc I NTENSI TY
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<< NUMBER (CFS) (MN) (1 NCH HOUR)
> 1 4.16 6.81 6. 478
> > 2 4.07 11.90 4.519
ELEVATI ON DATA: UPSTREAM FEET) = 611. 00 DOWNSTREAM FEET) = >
- 601. 00 COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
CHANNEL LENGTH THRU SUBAREA( FEET) = 170. 00 CHANNEL SLOPE = > PEAK FLOW RATE(CFS) = 4.16 Tc(MN.) = 6.81
- 0.0588 TOTAL AREA(ACRES) = 1.56
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR =  2.000 LONGEST FLOWPATH FROM NODE 304. 00 TO NODE 200.00 =  410.00
MANNI NG S FACTOR = 0. 015 MAXI MUM DEPTH( FEET) = 2.00 - FEET.
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6.478
RESI DENTI AL (2.9 DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4900
SO L CLASSI FI CATI O\l I S " D' %>*********************************************************************
S.C.S. CURVE NUMBER (AMC I1) = 85 FLOW PROCESS FROM NODE 200. 00 TO NODE 100.00 IS CODE = 62
TRAVEL TI ME COWUTED USI NG ESTI MATED FLON CFS) = 2.14
TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY( FEET/ SEC.) = 5.54 R e e T T TR
AVERACGE FLOW DEPTH(FEET) = 0.12 TRAVEL TIME(MN.) = 0.51 >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
Tc(MN.) = 6.81 >>>>>( STREET TABLE SECTION # 3 USED) <<<<<
SUBAREA AREA( ACRES) = 0.61 SUBAREA RUNOFF(CFS) = 1.94
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0. 490 -+
TOTAL AREA(ACRES) = 0.96 PEAK FLOW RATE(CFS) = - UPSTREAM ELEVATI ON( FEET) = 601. 00 DOWSTREAM ELEVATI ON( FEET) =
+3.05 - 581. 00
STREET LENGTH(FEET) =  330.00 CURB HEI GHT(I NCHES) = 8.0
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STREET HALFW DTH( FEET) = 60. 00

DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 30.00
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020

QUTSI DE STREET CROSSFALL(DECI MAL) = 0.020

SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
Manni ng' s FRI CTI ON FACTOR for
. 0150
Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section =
**TRAVEL TI ME COVPUTED USI NG ESTI MATED FLOW CFS) =
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
STREET FLOW DEPTH( FEET) = 0.33
HALFSTREET FLOOD W DTH( FEET) = 8.
AVERAGE FLOW VELOCI TY(FEET/ SEC.) =
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) 1.81
STREET FLOW TRAVEL TIME(MN.) = 1.01 Tc(MN) = 7.
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.923
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI ClI ENT =
SO L CLASSIFICATION IS "D"
S.C.S. CURVE NUMBER (AMC Il) = 98
AREA- AVERAGE RUNOFF COEFFI ClI ENT =
SUBAREA AREA( ACRES) = 0.40
TOTAL AREA(ACRES) = 1.96
+7.39

75
5.43

82

0. 637
SUBAREA RUNOFF( CFS) =
PEAK FLOW RATE(CFS) =

END OF SUBAREA STREET FLOW HYDRAULI CS:

DEPTH( FEET) = 0. 37 HALFSTREET FLOOD W DTH( FEET) =

FLOW VELOCI TY( FEET/ SEC.) = 5.82
+»2.13

LONGEST FLOWPATH FROM NODE
- FEET.

10. 39

304. 00 TO NODE 100.00 =

Streetfl ow Section(curb-to-curb) =

0. 0150

5.19

. 8700

2. 06

DEPTH* VELOCI TY( FT*FT/ SEC.) =

740. 00

4{>*********************************************************************

FLOW PROCESS FROM NODE 100. 00 TO NODE

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<

100.00 IS CODE =

1

TOTAL NUMBER OF STREAMS =
CONFLUENCE VALUES USED FOR
TI ME OF CONCENTRATI ON(M N.)
RAI NFALL | NTENSI TY( | NCH HR) 5.92

TOTAL STREAM AREA( ACRES) = 1.96

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.

2
| NDEPENDENT STREAM 1 ARE:
= 7.82

39

4{>*********************************************************************

FLOW PROCESS FROM NODE 104. 00 TO NODE

102.00 IS CODE =

21

EN

EN

EN

EN

EN

EN

EN
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>>>>>RAT|I ONAL METHOD | NI TI AL SUBAREA ANALYSI S<<<<<

RESI DENTI AL (2.9 DU AC OR LESS) RUNOFF COEFFI Cl ENT =
SO L CLASSIFICATION IS "D
S.C.S. CURVE NUMBER (AMC I1) = 85
I NI TI AL SUBAREA FLOW LENGTH( FEET) =
UPSTREAM ELEVATI ON( FEET) = 604. 00
DOMNSTREAM ELEVATI ON( FEET) 594. 50
ELEVATI ON DI FFERENCE( FEET) 9. 50
SUBAREA OVERLAND TI ME OF FLOWM N.) =
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) =
SUBAREA RUNCOFF(CFS) = .49
TOTAL AREA(ACRES) = 0. 13

. 4900

100. 00

5.185
7.721

TOTAL RUNOFF(CFS) = 0.49

EE R R Sk R Sk kS kS kS kS kS kS kS S kI ko

FLOW PROCESS FROM NODE 102. 00 TO NODE 100.00 IS CODE = 51

>>>>>COVPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<

ELEVATI ON DATA: UPSTREAM FEET) =
581. 00

CHANNEL LENGTH THRU SUBAREA( FEET) =
0. 0375

CHANNEL BASE( FEET) =

594.50 DOWNSTREAM FEET)

360. 00 CHANNEL SLOPE

3.00 "Z" FACTOR = 2.000
MANNI NG S FACTOR = 0.045  MAXI MUM DEPTH(FEET) = 2.
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.874
RESI DENTI AL (2.9 DU AC OR LESS) RUNOFF COEFFI Cl ENT =
SO L CLASSI FICATION IS "D
S.C.S. CURVE NUMBER (AMC I1) = 85
TRAVEL TI ME COMPUTED US| NG ESTI MATED FLOW CFS) =
TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY( FEET/ SEC. )
AVERAGE FLOW DEPTH(FEET) = 0.24 TRAVEL TIME(MN.)
Te(MN) = 7.92
SUBAREA AREA( ACRES) = 0.91
AREA- AVERAGE RUNOFF COEFFI Cl ENT =
TOTAL AREA(ACRES) = 1. 04
2.99

00

. 4900

T
®
N

SUBAREA RUNOFF(CFS) = 2.62
0. 490

PEAK FLOW RATE( CFS) =

END OF SUBAREA CHANNEL FLOW HYDRAULI CS:

DEPTH( FEET) = 0.32 FLOW VELOCI TY( FEET/ SEC.) =

LONGEST FLOWPATH FROM NODE 104. 00 TO NODE
FEET.

2.61

100.00 = 460. 00

<4>*********************************************************************

FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 1
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>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVMPUTE VARl OUS CONFLUENCED STREAM VALUES<<<<<

<{>
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(M N.) =  7.92
RAI NFALL | NTENSI TY(INCH HR) = 5.87
TOTAL STREAM AREA( ACRES) = 1. 04
PEAK FLOW RATE( CFS) AT CONFLUENCE = 2.99
** CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 7.39 7.82 5.923 1.96
1 5.35  12.92 4.284 1.96
2 2.99 7.92 5.874 1. 04
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 10. 35 7.82 5.923
2 10. 33 7.92 5.874
3 7.53  12.92 4.284
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 10.35 Tc(MN.) =  7.82
TOTAL AREA(ACRES) = 3.00
LONGEST FLOWPATH FROM NODE ~ 304.00 TO NODE  100.00 =  740.00
-+ FEET.
4{>
END OF STUDY SUMMARY:
TOTAL AREA( ACRES) = 3.00 TG(MN) = 7.82
PEAK FLOW RATE(CFS) = 10. 35
*** PEAK FLOW RATE TABLE ***
QCFS) Tc(MN.)
1 10. 35 7.82
2 10. 33 7.92
3 7.53 12. 92
4{>
4{>

END OF RATI ONAL METHOD ANALYSI S
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v

v v

- WDTH CROSSFALL N/ OUT-/PARK- HEIGHT WDTH LIP HKE
- -+ FACTOR
- NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT)
<4>********************************************************************* *{><4> (n)
RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE > ===== =======
Ref erence: SAN DI EGO COUNTY FLOOD CONTROL DI STRI CT 1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313
2003, 1985, 1981 HYDROLOGY MANUAL - 0.167 0.0150
(c) Copyright 1982-2003 Advanced Engi neering Software (aes) 2 40.0 20.0 0. 020/ 0. 020/ 0. 020 0.67 2.00 0.0313
Ver. 1.5A Rel ease Date: 01/01/2003 License |ID 1553 - 0.167 0.0150
3 60.0 30.0 0. 020/ 0. 020/0.020 0.67 2.00 0.0313
Anal ysi s prepared by: - 0.167 0.0150
- GLOBAL STREET FLOW DEPTH CONSTRAI NTS:
- 1. Relative FlowDepth = 0.40 FEET
- as (Maxi mum Al |l owabl e Street Flow Depth) - (Top-of-Curb)
-+ 2. (Depth)*(Velocity) Constraint = 4.0 (FT*FT/S)
- *SI ZE PI PE WTH A FLOW CAPACI TY GREATER THAN
> OR EQUAL TO THE UPSTREAM TRI BUTARY Pl PE. *
“>
4I>
%>********************************************~k************************
Rk ko ko kkkk ok k ok ok ok ok k- DESCRI PTION OF STUDY > FLOW PROCESS FROM NODE 118. 00 TO NODE 117.00 IS CODE = 21
%>**************************
* LAGO DE SAN MARCOS DD oo
> * >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
* 10- YEAR STORM EVENT - PROPGSED CONDI Tl ON >
> * >
* JN 146- 33 > STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
> * SO L CLASSIFICATION IS "D
> S.C.S. CURVE NUMBER (AMC I1) = 98
%>********************************************************************* EN INITIAL SUBAREA FLONLENG‘I’H(FEET) = 8000
UPSTREAM ELEVATI ON( FEET) = 623.70
FI LE NAME: C:\146PR010. DAT DOMNSTREAM ELEVATI ON( FEET) = 621. 00
TI ME/ DATE OF STUDY: 09:56 07/22/2004 ELEVATI ON DI FFERENCE( FEET) = 2.70
> SUBAREA OVERLAND TI ME OF FLOWM N.) = 2. 469
R e e T T T T > 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.269
USER SPECI FI ED HYDROLOGY AND HYDRAULI C MODEL | NFORNMATI ON: NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE
> SUBAREA RUNOFF(CFS) = 0.32
R e e T T T T > TOTAL AREA(ACRES) = 0.07  TOTAL RUNOFF(CFS) = 0.32
2003 SAN DI EGO MANUAL CRI TERI A
USER SPECI FI ED STmM EVEN'I'(YEAR) = lOOO %>*********************************************************************
6- HOUR DURATI ON PRECI PI TATION (I NCHES) = 2. 000 FLOW PROCESS FROM NODE 117. 00 TO NODE 114.00 IS CODE = 62
SPECI FI ED M Nl MUM PI PE SI ZE(I NCH) = 18.00
SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRICTI ON SLOPE | D === - - - - - oo o oo oo oo o oo oo oo oo oo oo oo oo oo oo oo
+»>=0.90 >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
SAN DI EGO HYDROLOGY MANUAL "C'-VALUES USED FOR RATI ONAL METHOD >>>>>( STREET TABLE SECTION # 2 USED) <<<<<
NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS
FOR ALL DOWNSTREAM ANALYSES >
* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW UPSTREAM ELEVATI ON( FEET) = 621. 00 DOWSTREAM ELEVATI ON( FEET) =
-> MODEL* -+ 620. 00
HALF- CROM TO  STREET- CROSSFALL: CURB GQUTTER- GEOVETRIES: STREET LENGTH( FEET) = 30.00 CURB HEIGHT(INCHES) = 8.0
- MANNI NG STREET HALFW DTH( FEET) = 40. 00

vy
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D mm e e e e e e e e e e >
DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00 >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYSI S<<<<<
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020 -
QUTSI DE STREET CROSSFALL(DECI MAL) = 0.020 > >
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100
SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1 SO L CLASSIFICATION | S "D
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020 S.C.S. CURVE NUMBER (AMC Il) = 82
Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = - I NI TI AL SUBAREA FLOW LENGTH( FEET) = 70. 00
- 0.0150 UPSTREAM ELEVATI ON( FEET) = 621. 40
Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150 DOMNSTREAM ELEVATI ON( FEET) = 621. 00
ELEVATI ON DI FFERENCE( FEET) = 0. 40
**TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 0.41 SUBAREA OVERLAND TI ME OF FLOWM N.) = 10. 881
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
STREET FLOW DEPTH(FEET) = 0.20 THE MAXI MUM OVERLAND FLOW LENGTH = 52. 86
HALFSTREET FLOOD W DTH( FEET) = 2.00 (Reference: Table 3-1B of Hydrol ogy Manual)
AVERAGE FLOW VELCCI TY( FEET/ SEC.) = 3.96 THE MAXI MUM OVERLAND FLOW LENGTH |'S USED I N Tc >
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0.79 - CALCULATI ON!
STREET FLOW TRAVEL TIME(M N.) = 0.13 Tc(MN.) = 2.59 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 3.191
10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5. 269 SUBAREA RUNOFF(CFS) = 0.13
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5- M NUTE. TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.13
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
SO L CLASSIFICATION IS "D >
S. C S ClJR\/E NU'VBER (A'VCII) = 98 %>*******************************************************************~k~k EN
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.870 FLOW PROCESS FROM NODE 115. 00 TO NODE 114.00 IS CODE = 51
SUBAREA AREA( ACRES) = 0.04 SUBAREA RUNOFF(CFS) = 0.18 >
TOTAL AREA(ACRES) = 0.11 PEAK FLOW RATE(CFS) = R R L R -
+0.50 >>>>>COMPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
END OF SUBAREA STREET FLOW HYDRAULI CS: >
DEPTH( FEET) = 0. 20 HALFSTREET FLOOD W DTH( FEET) = 2.00 > >
FLOW VELOCI TY( FEET/ SEC.) = 3.96 DEPTH* VELOCI TY( FT*FT/ SEC.) = > ELEVATI ON DATA: UPSTREAM FEET) = 621. 00 DOANNSTREAM FEET) = >
+0.79 +620. 00
LONGEST FLOWPATH FROM NODE 118. 00 TO NODE 114.00 = 110.00 ~» CHANNEL LENGTH THRU SUBAREA( FEET) = 70. 00 CHANNEL SLOPE = >
- FEET. -0.0143
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3. 000
> MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH( FEET) = 2.00
%>********************************************************************* EN 10 YEAR RAI NFALL IN‘I’ENSITY(INO_V'_OJR) = 2901
FLOW PROCESS FROM NCDE 114. 00 TO NODE 114.00 IS CODE = 1 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 4100
> SO L CLASSIFICATION IS "D
R e e T T T T > S.C.S. CURVE NUMBER (AMC I1) = 82
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 0.17
> TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY( FEET/ SEC.) = 0. 67
> > AVERACGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MN.) = 1.73
TOTAL NUMBER OF STREAMS = 2 Tc(MN) = 12.61
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: SUBAREA AREA( ACRES) = 0.07 SUBAREA RUNOFF(CFS) = 0.08
TIME OF CONCENTRATION(M N.) = 2.59 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.410
RAI NFALL | NTENSI TY(INCH HR) = 5.27 TOTAL AREA(ACRES) = 0.17 PEAK FLOW RATE(CFS) = >
TOTAL STREAM AREA( ACRES) = 0.11 +0.20
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.50
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
> DEPTH( FEET) = 0.09 FLOW VELOCI TY( FEET/ SEC.) = 0.71
%>********************************************************************* BN LO\IEST FLOAPATH FROVINODE 11600 Tom 11400 = 14000 BN
FLOW PROCESS FROM NCDE 116. 00 TO NODE 115.00 IS CODE = 21 - FEET.
4{>
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>
%>********************************************************************* BN SPECI FI ED NU'VBERG: F'ALFSTREETS CARRYINGRUNG:F = l
FLOW PROCESS FROM NCDE 114. 00 TO NODE 114.00 IS CODE = 1 STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
-+ Manni ng' s FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) = -+
R LR -+ 0.0150
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
> **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.19
> - STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
TOTAL NUMBER OF STREAMS = 2 STREET FLOW DEPTH(FEET) = 0.20
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE: HALFSTREET FLOOD W DTH( FEET) = 2.00
TIME OF CONCENTRATION(M N.) = 12.61 AVERACGE FLOW VELOCI TY( FEET/ SEC.) = 5.87
RAI NFALL I NTENSITY(INCH HR) = 2.90 PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 1.16
TOTAL STREAM AREA( ACRES) = 0.17 STREET FLOW TRAVEL TIME(MN.) = 0.74 Tc(MN.) = 3.33
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0. 20 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.269
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE.
** CONFLUENCE DATA ** STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
STREAM RUNOFF Tc I NTENSI TY AREA SO L CLASSI FICATION | S "D
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE) S.C.S. CURVE NUMBER (AMC I1) = 98
1 0.50 2.59 5.269 0.11 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.730
2 0. 20 12. 61 2.901 0.17 SUBAREA AREA( ACRES) = 0.28 SUBAREA RUNOFF(CFS) = 1.28
TOTAL AREA(ACRES) = 0.56 PEAK FLOW RATE(CFS) = >
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O >2.16
CONFLUENCE FORMULA USED FOR 2 STREAMS.
END OF SUBAREA STREET FLOW HYDRAULI CS:
** PEAK FLOW RATE TABLE ** DEPTH( FEET) = 0. 26 HALFSTREET FLOOD W DTH( FEET) =  4.85
STREAM RUNOFF Tc I NTENSI TY FLOW VELOCI TY( FEET/ SEC.) = 5.08 DEPTH* VELOCI TY( FT*FT/ SEC.) = >
NUMBER (CFS) (MN) (1 NCH HOUR) +1.30
1 0.55 2.59 5.269 LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 106.00 = 400.00
2 0. 48 12. 61 2.901 - FEET.
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS: -
PEAK FLO’VRATE(CFS) = 055 TC(M N) = 259 %>********************************************************************* EN
TOTAL AREA(ACRES) = 0.28 FLOW PROCESS FROM NODE 106. 00 TO NODE 100.00 IS CODE = 62
LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 114.00 = 140.00 >
- FEET. R e e T T TR >
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
N >>>>>( STREET TABLE SECTION # 2 USED) <<<<<
%>********************************************************************* EN EN
FLOW PROCESS FROM NODE 114. 00 TO NODE 106.00 IS CODE = 62 > >
> UPSTREAM ELEVATI ON( FEET) = 601. 00 DOWSTREAM ELEVATI ON( FEET) = >
R e e T T T T (> 581. 00
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<< STREET LENGTH(FEET) =  330.00 CURB HEI GHT(I NCHES) = 8.0
>>>>>( STREET TABLE SECTION # 2 USED) <<<<< STREET HALFW DTH( FEET) = 40. 00
4{>
> > DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
UPSTREAM ELEVATI ON( FEET) = 620. 00 DOWSTREAM ELEVATI ON( FEET) = > I NSI DE STREET CROSSFALL(DECI MAL) = 0.020
- 601. 00 QUTSI DE STREET CROSSFALL(DECI MAL) = 0.020
STREET LENGTH( FEET) = 260. 00 CURB HEI GHT(I NCHES) = 8.0
STREET HALFW DTH( FEET) = 40. 00 SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
DI STANCE FROM CROAN TO CROSSFALL GRADEBREAK( FEET) = 20.00 Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = -
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020 - 0.0150
OUTSI DE STREET CROSSFALL(DECI MAL) = 0.020 Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150
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I NI TI AL SUBAREA FLOW LENGTH( FEET) = 70. 00
**TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 3.00 UPSTREAM ELEVATI ON( FEET) = 608. 50
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW DOMNSTREAM ELEVATI ON( FEET) = 607. 50
STREET FLOW DEPTH(FEET) = 0.29 ELEVATI ON DI FFERENCE( FEET) = 1.00
HALFSTREET FLOOD W DTH( FEET) = 6. 54 SUBAREA OVERLAND TI ME OF FLOWM N.) = 5.188
AVERAGE FLOW VELCCI TY( FEET/ SEC.) = 4.87 WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 1.41 THE MAXI MUM OVERLAND FLOW LENGTH = 69. 29
STREET FLOW TRAVEL TIME(M N.) = 1.13 Tc(MN.) = 4. 46 (Reference: Table 3-1B of Hydrol ogy Manual)
10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5. 269 THE MAXI MUM OVERLAND FLOW LENGTH |'S USED I N Tc -
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5- M NUTE. - CALCULATI ON!
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.145
SO L CLASSIFICATION IS "D SUBAREA RUNOFF(CFS) = 0. 37
S.C.S. CURVE NUMBER (AMC I1) = 98 TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0. 37
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.786
SUBAREA AREA( ACRES) = 0. 37 SUBAREA RUNOFF(CFS) = 1.70 -
TO‘I’AL AREA(ACRES) = 093 PEAK FLONRATE(O:S) = %>%>*************************************~k~k~k~k~k~k~k~k************************ EN
+3.85 FLOW PROCESS FROM NODE 112. 00 TO NODE 111.00 IS CODE = 62
>
END OF SUBAREA STREET FLOW HYDRAULI CS: R e R L >
DEPTH( FEET) = 0.31 HALFSTREET FLOOD W DTH( FEET) = 7.52 >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
FLOW VELOCI TY( FEET/ SEC.) = 5.10 DEPTH* VELOCI TY( FT*FT/ SEC.) = - >>>>>( STREET TABLE SECTION # 1 USED) <<<<<
+>1.57 >
LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 100. 00 = 730.00 »|»> >
- FEET. UPSTREAM ELEVATI ON( FEET) = 607.50 DOWSTREAM ELEVATI ON( FEET) = >
- 606. 00
- STREET LENGTH( FEET) = 120. 00 CURB HEI GHT(I NCHES) = 8.0
%>********************************************************************* EN STREET l_'ALFWDTH(FEET) = 3000
FLOW PROCESS FROM NCDE 100. 00 TO NODE 100.00 I'S CODE = 10
> DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
R e e > I NSI DE STREET CROSSFALL(DECI MAL) = 0.018
>>>>>MAl N- STREAM MEMORY COPI ED ONTO MEMORY BANK # 1 <<<<< QUTSI DE STREET CROSSFALL(DECI MAL) = 0.018
4‘>
> > SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 2
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
- Manni ng's FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) = -
%>********************************************************************* ENIEN 00150
FLOW PROCESS FROM NCDE 100. 00 TO NODE 100.00 IS CODE = 13 Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0200
4{>
R e e T T T T > **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.34
>>>>>CLEAR THE MAI N- STREAM MEMORY<<<<< STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
> STREET FLOW DEPTH(FEET) = 0.23
> > HALFSTREET FLOOD W DTH( FEET) = 3.91
AVERACGE FLOW VELCOCI TY( FEET/ SEC.) = 2.04
> PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0. 47
%>********************************************************************* EN STREET FLO’VTRAVEL TI 'VE(M N) = 098 TC(M N) = 6 17
FLOW PROCESS FROM NCDE 113. 00 TO NODE 112.00 IS CODE = 21 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.601
> RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100
R e e T T T T > SO L CLASSIFICATION IS "D
>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<< S.C.S. CURVE NUMBER (AMC I1) = 92
> AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.710
> > SUBAREA AREA( ACRES) = 0. 60 SUBAREA RUNOFF(CFS) = 1.96
RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100 TOTAL AREA(ACRES) = 0.70 PEAK FLOW RATE(CFS) = -
SO L CLASSIFICATION | S "D >2.29
S.C.S. CURVE NUMBER (AMC I1) = 92
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END OF SUBAREA STREET FLOW HYDRAULI CS: I NI TI AL SUBAREA FLOW LENGTH( FEET) = 95. 00

DEPTH( FEET) = 0. 27 HALFSTREET FLOOD W DTH( FEET) = 6. 28 UPSTREAM ELEVATI ON( FEET) = 610. 00

FLOW VELOCI TY( FEET/ SEC.) = 2.09 DEPTH* VELOCI TY( FT*FT/ SEC.) = - DOMNSTREAM ELEVATI ON( FEET) = 602. 00
+0.58 ELEVATI ON DI FFERENCE( FEET) = 8. 00

LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 111.00 = 190.00 SUBAREA OVERLAND TI ME OF FLOWM N.) = 5.951
- FEET. 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.710

SUBAREA RUNOFF(CFS) = .15
- TOTAL AREA(ACRES) = 0. 08 TOTAL RUNOFF(CFS) = 0.15

<{>********************************************************************* -+

FLOW PROCESS FROM NODE 111. 00 TO NODE 109.00 IS CODE = 31

EN 4‘>*********************************************************************

R e i - FLOW PROCESS FROM NODE 109. 50 TO NODE 109.00 IS CODE = 51
>>>>>COVPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>US| NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<< R e R T
- >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOW<<<<
- - >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
ELEVATI ON DATA: UPSTREAM FEET) = 602. 50 DOMSTREAM FEET) = -
+597. 50 -
FLOW LENGTH( FEET) = 95. 00 MANNING S N = 0.013 ELEVATI ON DATA: UPSTREAM FEET) = 602. 00 DOWNSTREAM FEET) =
ESTI MATED PI PE DI AVETER( | NCH) | NCREASED TO 18. 000 - 601. 00
DEPTH OF FLONIN 18.0 INCH PIPE I S 3.8 I NCHES CHANNEL LENGTH THRU SUBAREA( FEET) = 90. 00 CHANNEL SLOPE =
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 8. 28 +0.0111
ESTI MATED PI PE DI AMETER(I NCH) = 18.00 NUVBER OF PI PES = 1 CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3.000
Pl PE- FLON CFS) = 2.29 MANNI NG S FACTOR = 0. 013 MAXI MUM DEPTH( FEET) = 2.00
PI PE TRAVEL TIME(MN.) = 0.19 Tc(MN.) = 6. 36 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4. 365
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 109.00 = 285.00 RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 7100
- FEET. SO L CLASSIFICATION IS "D'
S.C.S. CURVE NUMBER (AMC I1) = 92
- TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 0. 46
%>********************************************************************* %> TRAVEL TI'VETHRU SUBAREA BASEDG\‘VEL&ITY(FEET/SEC) = 201
FLOW PROCESS FROM NODE 109. 00 TO NODE 109.00 | S CODE = 1 AVERAGE FLOW DEPTH( FEET) = 0. 07 TRAVEL TIME(M N.) = 0.75
- Tc(MN.) = 6.70
R e R R - SUBAREA AREA(ACRES) = 0. 20 SUBAREA RUNOFF( CFS) = 0.62
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< AREA- AVERAGE RUNOFF COEFFI CIENT = 0.624
- TOTAL AREA(ACRES) = 0.28 PEAK FLOW RATE(CFS) =
- »>|>0.76
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
TI ME OF CONCENTRATION(M N.) = 6. 36 DEPTH( FEET) = 0.10 FLOW VELOCI TY( FEET/ SEC.) = 2.41
RAI NFALL | NTENSI TY(I NCH HR) = 4,51 LONGEST FLOWPATH FROM NODE 110. 00 TO NODE 109.00 = 185. 00
TOTAL STREAM AREA( ACRES) = 0.70 - FEET.
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.29

EN 4{>*********************************************************************

4{>********************************************************************* EN FLO’VPR&ESS FRO\/I NODE 109. OO TO m 109. 00 IS Cax = l
FLOW PROCESS FROM NODE 110. 00 TO NODE 109.50 IS CODE = 21

B R R T L
e > >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>RAT| ONAL METHOD | NI TI AL SUBAREA ANALYSI S<<<<< >>>>>AND COVPUTE VARI QUS CONFLUENCED STREAM VALUES<<<<<
4{>
> >
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFICl ENT = . 4100 TOTAL NUMBER OF STREAMS = 2
SO L CLASSI FICATION IS "D' CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:
S.C.S. CURVE NUMBER (AMC I1) = 82 TIME OF CONCENTRATION(MN.) =  6.70

v YL
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RAI NFALL I NTENSITY(INCH HR) = 4.36 TOTAL NUMBER OF STREAMS = 2
TOTAL STREAM AREA( ACRES) = 0.28 CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.76 TIME OF CONCENTRATION(MN.) = 6.78
RAI NFALL | NTENSI TY(INCH HR) = 4.33
** CONFLUENCE DATA ** TOTAL STREAM AREA( ACRES) = 0.98
STREAM RUNOFF Tc I NTENSI TY AREA PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.01
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE)
1 2.29 6. 36 4.511 0.70
2 O 76 6 70 4365 028 <{>********************************************~k************************
FLOW PROCESS FROM NODE 108. 00 TO NODE 107.50 IS CODE = 21
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS. R e R L
>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc I NTENSI TY -
NUMBER (CFS) (MN) (1 NCH HOUR) RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100
1 3.01 6. 36 4.511 SO L CLASSIFICATION | S "D
2 2.98 6.70 4. 365 S.C.S. CURVE NUMBER (AMC I1) = 92
I NI TI AL SUBAREA FLOW LENGTH( FEET) = 50. 00
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS: UPSTREAM ELEVATI ON( FEET) = 598. 00
PEAK FLOW RATE(CFS) = 3.01 Tc(MN.) = 6. 36 DOMNSTREAM ELEVATI ON( FEET) = 597. 50
TOTAL AREA(ACRES) = 0.98 ELEVATI ON DI FFERENCE( FEET) = 0.50
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 109.00 = 285.00 SUBAREA OVERLAND TI ME OF FLOWM N.) = 4.964
FEET. 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.269
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE
- SUBAREA RUNOFF(CFS) = 0. 37
EE R R S Sk kR kS kS kS kS kS kS kS Sk kS ko EN TO‘I’AL AREA(ACRES) = O lO TO‘I'AL RUNG:F(O:S) = 037
FLOW PROCESS FROM NCDE 109. 00 TO NODE 107.00 IS CODE = 31
_____________________________________________________________________ i %>*********************************************************************
>>>>>COMPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<< FLOW PROCESS FROM NODE 107. 50 TO NODE 107.00 IS CODE = 62
>>>>>US|I NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<
R R e e
> >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
ELEVATI ON DATA: UPSTREAM FEET) =  597.50 DOWSTREAM FEET) = -+ >>>>>( STREET TABLE SECTION # 1 USED) <<<<<
592. 50
FLOW LENGTH( FEET) =  180. 00 MANNING S N = 0.013 >
ESTI MATED PI PE DI AVETER( | NCH) | NCREASED TO 18. 000 UPSTREAM ELEVATI ON( FEET) = 597.50 DOWSTREAM ELEVATI ON( FEET) =
DEPTH OF FLOWIN 18.0 INCH PIPE IS 5.2 | NCHES - 596. 00
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 7.14 STREET LENGTH(FEET) = 110.00 CURB HEIGHT(INCHES) = 8.0
ESTI MATED PI PE DI AVETER(I NCH) = 18.00 NUMBER OF PI PES = 1 STREET HALFW DTH( FEET) = 30. 00
Pl PE- FLON CFS) = 3.01
PIPE TRAVEL TIME(MN.) = 0.42 Tc(MN) = 6.78 DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 107.00 = 465.00 I NSI DE STREET CROSSFALL(DECI MAL) = 0.018
FEET. QUTSI DE STREET CROSSFALL(DECI MAL) = 0.018
> SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 2
EE R Sk S Sk R S R Sk kR S kS kS kS ko kS ko EN STREET PARKV\AY mSFALL(DECI 'VAL) = 0020
FLOW PROCESS FROM NODE 107. 00 TO NODE 107.00 IS CODE = 1 Manni ng's FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) =
[+ 0.0150
--------------------------------------------------------------------- - Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section = 0. 0200
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
> **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.06
> STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
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STREET FLOW DEPTH(FEET) = 0.20 COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
HALFSTREET FLOOD W DTH( FEET) = 2.00 PEAK FLOW RATE(CFS) = 4.55 Tc(MN.) = 6.78

AVERAGE FLOW VELCCI TY( FEET/ SEC.) = 2.54 TOTAL AREA(ACRES) = 1.48

PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0. 50 LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 107.00 = 465. 00
STREET FLOW TRAVEL TIME(M N.) = 0.72 Tc(MN.) = 5. 69 - FEET.

10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.850
RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100
SO L CLASSI FI CATI O\l I S " D' 4{>*********************************************************************
S.C.S. CURVE NUMBER (AMC I1) = 92 FLOW PROCESS FROM NODE 107.00 TO NODE 104.00 IS CODE = 31
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0. 710

SUBAREA AREA(ACRES) = 0. 40 SUBAREA RUNOFF( CFS) = 1.38 B R e T
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE(CFS) = -+ >>>>>COVPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
+1.72 >>>>>US| NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<
END OF SUBAREA STREET FLOW HYDRAULI CS: -
DEPTH( FEET) = 0. 25 HALFSTREET FLOOD W DTH( FEET) = 4,84 ELEVATI ON DATA: UPSTREAM FEET) = 592. 50 DOWNSTREAM FEET) =
FLOW VELOCI TY(FEET/ SEC.) = 2.13 DEPTH* VELOCI TY( FT*FT/ SEC. ) = + |+ 585. 50
+0.53 FLOW LENGTH( FEET) = 130. 00 MANNING S N = 0.013
LONGEST FLOWPATH FROM NODE 108. 00 TO NODE 107.00 = 160.00 ESTI MATED PI PE DI AMETER( | NCH) | NCREASED TO 18. 000
- FEET. DEPTH OF FLOWIN 18.0 INCH PIPE I S 5.4 | NCHES
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 10.17
- ESTI MATED PI PE DI AMETER(I NCH) = 18.00 NUMBER OF PI PES = 1
%>********************************************************************* %> PI PE_FLONCFS) = 455
FLOW PROCESS FROM NODE 107. 00 TO NODE 107.00 | S CODE = 1 PI PE TRAVEL TIME(MN.) = 0.21 Tc(MN.) = 6. 99
- LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 104.00 = 595. 00
B e e 4|+ FEET.

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<

EN 4{>*********************************************************************

- - FLOW PROCESS FROM NODE 104. 00 TO NODE 104.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE: B o e e e e e e eeeeeaoa-
TIME OF CONCENTRATION(M N.) = 5.69 >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
RAI NFALL | NTENSI TY(INCH/ HR) =  4.85
TOTAL STREAM AREA( ACRES) = 0. 50 >
PEAK FLOW RATE( CFS) AT CONFLUENCE = 1.72 TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:

** CONFLUENCE DATA ** TIME OF CONCENTRATION(M N.) =  6.99
STREAM RUNOFF Te | NTENSI TY AREA RAINFALL | NTENSI TY(INCH HR) = 4.24
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE) TOTAL STREAM AREA( ACRES) = 1.48

1 3.01 6.78 4.329 0.98 PEAK FLOW RATE( CFS) AT CONFLUENCE = 4.55

1 2.98 7.12 4.196 0.98

2 1.72 5. 69 4.850 0.50

4{>*********************************************************************

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O FLOW PROCESS FROM NODE 105. 00 TO NODE 104.50 IS CODE = 21
CONFLUENCE FORMULA USED FOR 2 STREAMS.

v Yy

A m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmmm e
** PEAK FLOW RATE TABLE ** >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR) >
1 4.41 5. 69 4.850 RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 7100
2 4.55 6.78 4.329 SO L CLASSI FICATION IS " D'
3 4.47 7.12 4.196 S.C.S. CURVE NUMBER (AMC I1) = 92

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 50. 00
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UPSTREAM ELEVATI ON( FEET) =
DOMNSTREAM ELEVATI ON( FEET) 589. 50
ELEVATI ON DI FFERENCE( FEET) 1.50
SUBAREA OVERLAND TI ME OF FLOWM N.) =
10 YEAR RAI NFALL | NTENSI TY(| NCH HOUR)
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc
SUBAREA RUNOFF( CFS) = 0. 37
TOTAL AREA(ACRES) = 0.10

591. 00

TOTAL RUNOFF(CFS) = 0. 37

4‘>********************************************************************* EN

EN

FLOW PROCESS FROM NODE 104.50 TO NODE 104.00 IS CODE = 62

>>>>>COVMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>( STREET TABLE SECTION # 1 USED) <<<<<

v YL

UPSTREAM ELEVATI ON( FEET) = 589.50 DOWSTREAM ELEVATI ON( FEET)

- 589. 00

STREET LENGTH( FEET) =
STREET HALFW DTH( FEET)

70. 00
= 30.00

CURB HEI GHT(I NCHES) = 8.0

DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
I NSI DE STREET CROSSFALL(DECI MAL) = 0.018

OUTSI DE STREET CROSSFALL(DECI MAL) = 0.018

SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 2
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
Manni ng' s FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb)

Il
R4

. 0150

Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section = 0. 0200
**TRAVEL TI ME COVPUTED USI NG ESTI MATED FLOW CFS) = 0.94
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
STREET FLOW DEPTH( FEET) = 0.22
HALFSTREET FLOOD W DTH( FEET) = 3.41
AVERAGE FLOW VELOCI TY(FEET/ SEC.) =
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.)

STREET FLOW TRAVEL TIME(MN.) = 0.74
10 YEAR RAI NFALL | NTENSI TY( | NCH HOUR) 5. 269

NOTE: RAI NFALL I NTENSITY |'S BASED ON Tc 5- M NUTE.

RESI DENTAIL (24. DU AC OR LESS) RUNOFF CCEFFI Cl ENT = . 7100

SO L CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC Il) = 92

AREA- AVERAGE RUNOFF COEFFI Cl ENT =

SUBAREA AREA( ACRES) = 0. 30

TOTAL AREA(ACRES) = 0.40

57
0.35
Te(MN) = 4.18

e

0.710
SUBAREA RUNOFF(CFS) =  1.12
PEAK FLOW RATE(CFS) = >

+1.50

END OF SUBAREA STREET FLOW HYDRAULI CS:
DEPTH( FEET) = 0. 26 HALFSTREET FLOOD W DTH( FEET) = 5. 66
FLOW VELOCI TY( FEET/ SEC.) = 1.56 DEPTH* VELOCI TY( FT*FT/ SEC.) = -

+0.41

X:\proj\146-33\Water Resources\AES\146PR010.0UT

LONGEST FLOWPATH FROM NODE 105. 00 TO NODE
- FEET.

104.00 = 120. 00

4{>*********************************************************************

FLOW PROCESS FROM NODE 104. 00 TO NODE 104.00 IS CODE = 1

gt
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
4{>
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE
TIME OF CONCENTRATION(M N.) = 4.18
RAINFALL | NTENSI TY(INCH HR) = 5.27
TOTAL STREAM AREA( ACRES) = 0. 40
PEAK FLOW RATE( CFS) AT CONFLUENCE = 1.50
** CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 4.41 5.90 . 735 1.48
1 4.55 6. 99 4.243 1.48
1 4.47 7.33 4.117 1.48
2 1.50 4.18 5. 269 0. 40
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 5. 46 4.18 5. 269
2 5.75 5. 90 4.735
3 5.75 6. 99 4.243
4 5. 63 7.33 4.117
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 5.75 Tc(MN) =  5.90
TOTAL AREA(ACRES) = 1.88
LONGEST FLOWPATH FROM NODE ~ 113.00 TO NODE  104.00 =  595.00
-+ FEET

4{>*********************************************************************

FLOW PROCESS FROM NODE 104. 00 TO NODE 103.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>US| NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 585.50 DOWNNSTREAM FEET) =

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 8:56:15 AM AM Page 15 of 21

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 8:56:15 AM AM Page 16 of 21

v Y



X:\proj\146-33\Water Resources\AES\146PR010.0UT X:\proj\146-33\Water Resources\AES\146PR010.0UT

-+ 585. 00 -+
FLOW LENGTH( FEET) = 25. 00 MANNING S N = 0.013 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
ESTI MATED PI PE DI AMETER(| NCH) | NCREASED TO 18. 000 SO L CLASSIFICATION IS "D'
DEPTH OF FLOWIN 18.0 INCH PIPE IS 8.0 I NCHES S.C.S. CURVE NUMBER (AMC Il) = 82
Pl PE- FLOW VELCCI TY( FEET/ SEC.) =  7.57 I NI TI AL SUBAREA FLOW LENGTH( FEET) =  180. 00
ESTI MATED PI PE DI AMETER(I NCH) = 18.00 NUMBER OF PIPES = 1 UPSTREAM ELEVATI ON( FEET) = 604. 00
Pl PE- FLON CFS) = 5.75 DONNSTREAM ELEVATI ON( FEET) = 594. 00
PI PE TRAVEL TIME(MN.) = 0.06 Tc(MN) = 5.96 ELEVATI ON DI FFERENCE( FEET) = 10. 00
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 103.00 = 620.00 SUBAREA OVERLAND TI ME OF FLOWM N.) = 7.013
-+ FEET. WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
THE MAXI MUM OVERLAND FLOW LENGTH =  100. 00
- (Reference: Table 3-1B of Hydrol ogy Manual)
<{>********************************************************************* -+ THE 'VAXI MJM O\/ERLAND FLONLENG‘I’H IS USEDINTC
FLOW PROCESS FROM NODE 103. 00 TO NODE 100.00 IS CODE = 31 - CALCULATI ON!
> 10 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.236
B e R > SUBAREA RUNOFF(CFS) = 0.14
>>>>>COVMPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<< TOTAL AREA(ACRES) = 0.08 TOTAL RUNOFF(CFS) = 0.14

>>>>>US| NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

EN i4‘>*********************************************************************
ELEVATI ON DATA: UPSTREAM FEET) = 585. 00 DOANSTREAM FEET) = - FLOW PROCESS FROM NODE 101. 00 TO NODE 100.00 IS CODE = 51
+»>577. 00
FLOW LENGTH( FEET) = 135. 00 MANNING S N = 0.013 e
ESTI MATED PI PE DI AMETER( | NCH) | NCREASED TO 18. 000 >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOW<<<<<
DEPTH OF FLOWIN 18.0 INCH PIPE I S 6.0 | NCHES >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 11.24
ESTI MATED PI PE DI AVETER(I NCH) = 18.00 NUVBER OF Pl PES = 1 -
Pl PE- FLON CFS) = 5.75 ELEVATI ON DATA: UPSTREAM FEET) = 594. 00 DOWNSTREAM FEET) =
PI PE TRAVEL TIME(MN.) = 0. 20 Tc(MN.) = 6. 16 - 581. 00
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 100.00 = 755.00 CHANNEL LENGTH THRU SUBAREA( FEET) = 340. 00 CHANNEL SLOPE =
- FEET. - 0.0382
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3.000
- MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH( FEET) = 2.00
4{>********************************************************************* EN 10 YEAR RAI NFALL IN'I'ENSITY(INC'_V'_OJR) = 2.979
FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 1 RESI DENTI AL (1. DU/ AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
- SO L CLASSIFICATION IS "D"
I e e T - S.C.S. CURVE NUMBER (AMC I1) = 82
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< TRAVEL TI ME COWPUTED USI NG ESTI MATED FLON CFS) = 0. 26
- TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY(FEET/ SEC.) = 1.11
- - AVERAGE FLOW DEPTH( FEET) = 0. 07 TRAVEL TIME(M N.) = 5.09
TOTAL NUMBER OF STREAMS = 2 Tc(MN.) = 12.10
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: SUBAREA AREA( ACRES) = 0. 20 SUBAREA RUNOFF(CFS) = 0.24
TI ME OF CONCENTRATION(M N.) = 6. 16 AREA- AVERAGE RUNOFF CCEFFI CI ENT = 0.410
RAI NFALL | NTENSI TY(I NCH HR) = 4.61 TOTAL AREA(ACRES) = 0.28 PEAK FLOW RATE(CFS) =
TOTAL STREAM AREA( ACRES) = 1.88 +0.34
PEAK FLOW RATE(CFS) AT CONFLUENCE = 5.75
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
- DEPTH( FEET) = 0.09 FLOW VELOCI TY( FEET/ SEC.) = 1.21
4{>********************************************************************* EN LO\‘EST FLOAPATH FRO\/INODE 102.00 Tom 100.00 = 520.00
FLOW PROCESS FROM NODE 102. 00 TO NODE 101.00 IS CODE = 21 - FEET.
<{>
B T >
>>>>>RATI O\IAL 'VETHOD I NI TI AL SUBAREA ANALYSI S<<<<< 4{>*********************************************************************
- FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 1

v Y

v Y
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4{> _____________________________________________________________________
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
4{>
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE
TIME OF CONCENTRATION(M N.) = 12.10
RAINFALL | NTENSI TY(INCH HR) = 2.98
TOTAL STREAM AREA( ACRES) = 0.28
PEAK FLOW RATE( CFS) AT CONFLUENCE = 0.34
** CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 5. 46 4.44 5. 269 1.88
1 5.75 6.16 4.607 1.88
1 5.75 7.25 4.146 1.88
1 5. 63 7.59 4.026 1.88
2 0.34  12.10 2.979 0.28
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 5.58 4.44 5. 269
2 5.93 6.16 4.607
3 5. 96 7.25 4.146
4 5.85 7.59 4.026
5 4.51  12.10 2.979
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 5.96 Tc(MN) =  7.25
TOTAL AREA(ACRES) = 2.16
LONGEST FLOWPATH FROM NODE ~ 113.00 TO NODE  100.00 =  755.00
-+ FEET

4{>*********************************************************************

FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 W TH THE MAI N- STREAM MEMORY<<<<<

* %

MAI N STREAM CONFLUENCE DATA **

STREAM RUNOFF Te | NTENSI TY AREA

NUVBER (CFS)  (MN) (INCHHOUR)  (ACRE)
1 5.58 4.44 5. 269 2.16
2 5.93 6.16 4.607 2.16

v v
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3 5.96 7.25 4.146 2.16
4 5.85 7.59 4.026 2.16
5 4.51  12.10 2.979 2.16
LONGEST FLOWPATH FROM NODE ~ 113.00 TO NODE  100.00 =  755.00
-+ FEET
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS)  (MN) (INCHHOUR)  (ACRE)
1 3.85 4.46 5. 269 0.93
2 1.93  14.56 2. 645 0.93
LONGEST FLOWPATH FROM NODE ~ 116.00 TO NODE  100.00 =  730.00
+ FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 9.42 4.44 5. 269
2 9. 44 4.46 5. 269
3 9.30 6.16 4.607
4 8. 99 7.25 4.146
5 8.79 7.59 4.026
6 6. 69 12. 10 2.979
7 5. 94 14. 56 2. 645
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 9.44 Tc(MN) =  4.46
TOTAL AREA(ACRES) = 3.09

4{>*********************************************************************

FLOW PROCESS FROM NODE ~ 100.00 TO NODE  100.00 IS CODE = 12
A m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmmm e
>>>>>CLEAR MEMORY BANK # 1 <<<<<
4{>
4{>
END OF STUDY SUMMARY:
TOTAL AREA( ACRES) = 3.09 TC(MN.) = 4.46
PEAK FLOW RATE(CFS) = 9.44
**% PEAK FLOW RATE TABLE ***
QCFS) Tc(MN.)
1 9.42 4.44
2 9.44 4.46
3 9.30 6. 16
4 8.99 7.25
5 8.79 7.59
6 6. 69 12.10
7 5.94 14.56
4{>
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END OF RATI ONAL METHOD ANALYSI S
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v

v v

- WDTH CROSSFALL N/ OUT-/PARK- HEIGHT WDTH LIP HKE
- -+ FACTOR
- NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT)
<4>********************************************************************* *{><4> (n)
RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE > ===== =======
Ref erence: SAN DI EGO COUNTY FLOOD CONTROL DI STRI CT 1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313
2003, 1985, 1981 HYDROLOGY MANUAL - 0.167 0.0150
(c) Copyright 1982-2003 Advanced Engi neering Software (aes) 2 40.0 20.0 0. 020/ 0. 020/ 0. 020 0.67 2.00 0.0313
Ver. 1.5A Rel ease Date: 01/01/2003 License |ID 1553 - 0.167 0.0150
3 60.0 30.0 0. 020/ 0. 020/0.020 0.67 2.00 0.0313
Anal ysi s prepared by: - 0.167 0.0150
- GLOBAL STREET FLOW DEPTH CONSTRAI NTS:
- 1. Relative FlowDepth = 0.40 FEET
- as (Maxi mum Al |l owabl e Street Flow Depth) - (Top-of-Curb)
-+ 2. (Depth)*(Velocity) Constraint = 4.0 (FT*FT/S)
- *SI ZE PI PE WTH A FLOW CAPACI TY GREATER THAN
> OR EQUAL TO THE UPSTREAM TRI BUTARY Pl PE. *
“>
4I>
%>********************************************~k************************
Rk ko ko kkkk ok k ok ok ok ok k- DESCRI PTION OF STUDY > FLOW PROCESS FROM NODE 118. 00 TO NODE 117.00 IS CODE = 21
%>**************************
* LAGO DE SAN MARCOS DD oo
> * >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
* 50- YEAR STORM EVENT - PROPGSED CONDI Tl ON >
> * >
* JN 146- 33 > STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
> * SO L CLASSIFICATION IS "D
> S.C.S. CURVE NUMBER (AMC I1) = 98
%>********************************************************************* EN INITIAL SUBAREA FLONLENG‘I’H(FEET) = 8000
UPSTREAM ELEVATI ON( FEET) = 623.70
FI LE NAME: C:\ 146PR050. DAT DOMNSTREAM ELEVATI ON( FEET) = 621. 00
TI ME/ DATE OF STUDY: 09:59 07/22/2004 ELEVATI ON DI FFERENCE( FEET) = 2.70
> SUBAREA OVERLAND TI ME OF FLOWM N.) = 2. 469
R e e T T T T > 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.377
USER SPECI FI ED HYDROLOGY AND HYDRAULI C MODEL | NFORNMATI ON: NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE
> SUBAREA RUNOFF(CFS) = 0. 45
R e e T T T T > TOTAL AREA(ACRES) = 0.07  TOTAL RUNOFF(CFS) = 0. 45
2003 SAN DI EGO MANUAL CRI TERI A
USER SPECI FI ED STmM EVEN'I'(YEAR) = 5000 %>*********************************************************************
6- HOUR DURATI ON PRECI PI TATION (I NCHES) =  2.800 FLOW PROCESS FROM NODE 117. 00 TO NODE 114.00 IS CODE = 62
SPECI FI ED M Nl MUM PI PE SI ZE(I NCH) = 18.00
SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRICTI ON SLOPE | D === - - - - - oo o oo oo oo o oo oo oo oo oo oo oo oo oo oo oo
+»>=0.90 >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
SAN DI EGO HYDROLOGY MANUAL "C'-VALUES USED FOR RATI ONAL METHOD >>>>>( STREET TABLE SECTION # 2 USED) <<<<<
NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS
FOR ALL DOWNSTREAM ANALYSES >
* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW UPSTREAM ELEVATI ON( FEET) = 621. 00 DOWSTREAM ELEVATI ON( FEET) =
-> MODEL* -+ 620. 00
HALF- CROM TO  STREET- CROSSFALL: CURB GQUTTER- GEOVETRIES: STREET LENGTH( FEET) = 30.00 CURB HEIGHT(INCHES) = 8.0
- MANNI NG STREET HALFW DTH( FEET) = 40. 00

vy
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R e e R -+
DI STANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020 >
QUTSI DE STREET CROSSFALL(DECI MAL) = 0.020 > »
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 4100
SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1 SO L CLASSIFICATION IS "D'
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020 S.C.S. CURVE NUMBER (AMC Il) = 82
Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = - I NI TI AL SUBAREA FLOW LENGTH( FEET) = 70. 00
- 0.0150 UPSTREAM ELEVATI ON( FEET) = 621. 40
Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Flow Section = 0.0150 DONNSTREAM ELEVATI ON( FEET) = 621. 00
ELEVATI ON DI FFERENCE( FEET) = 0.40
**TRAVEL TI ME COVMPUTED USI NG ESTI MATED FLOW CFS) = 0. 58 SUBAREA OVERLAND TI ME OF FLOAM N.) = 10.881
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
STREET FLOW DEPTH( FEET) = 0.20 THE MAXI MUM OVERLAND FLOW LENGTH = 52. 86
HALFSTREET FLOOD W DTH( FEET) = 2.00 (Reference: Table 3-1B of Hydrol ogy Manual)
AVERAGE FLOW VELOCI TY(FEET/ SEC.) = 3.96 THE MAXI MUM OVERLAND FLOW LENGTH I'S USED I N Tc >
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0.79 - CALCULATI ON!
STREET FLOW TRAVEL TIME(MN.) = 0.13 Tc(MN) = 2.59 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.468
50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.377 SUBAREA RUNOFF(CFS) = 0.13
NOTE: RAI NFALL I NTENSITY |'S BASED ON Tc = 5-M NUTE. TOTAL AREA(ACRES) = 0.07 TOTAL RUNOFF(CFS) = 0.13
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI CI ENT = . 8700
SO L CLASSIFICATION IS "D" >
S. C S ClJR\/E NU'VBER (A'VCII) = 98 %>*******************************************~k~k~k*********************** EN
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.870 FLOW PROCESS FROM NODE 115. 00 TO NODE 114.00 IS CODE = 51
SUBAREA AREA( ACRES) = 0. 04 SUBAREA RUNOFF( CFS) = 0. 26 >
TOTAL AREA(ACRES) = 0.11 PEAK FLOW RATE(CFS) = B e I I -+
+0.71 >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
END OF SUBAREA STREET FLOW HYDRAULI CS: >
DEPTH( FEET) = 0. 20 HALFSTREET FLOOD W DTH( FEET) =  2.00 > >
FLOW VELOCI TY( FEET/ SEC.) = 3.96 DEPTH* VELOCI TY( FT*FT/ SEC.) = > ELEVATI ON DATA: UPSTREAM FEET) = 621.00 DOWNSTREAM FEET) = >
+0.79 +620. 00
LONGEST FLOWPATH FROM NODE 118. 00 TO NODE 114.00 = 110.00 - CHANNEL LENGTH THRU SUBAREA( FEET) = 70.00 CHANNEL SLOPE = >
-+ FEET. +0.0143
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3.000
> MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH(FEET) = 2.00
%>********************************************************************* EN 50 YEAR RAI NFALL IN‘I’ENSITY(INO_V'_OJR) = 4081
FLOW PROCESS FROM NODE 114. 00 TO NODE 114.00 IS CODE = 1 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
> SO L CLASSIFICATION IS "D"
R e e > S.C.S. CURVE NUMBER (AMC Il) = 82
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< TRAVEL TI ME COVPUTED USI NG ESTI MATED FLON CFS) = 0.19
> TRAVEL TI ME THRU SUBAREA BASED ON VELCCI TY(FEET/SEC.) = 0.71
> > AVERAGE FLOW DEPTH(FEET) = 0.08 TRAVEL TIME(MN.) = 1.64
TOTAL NUMBER OF STREAMS = 2 Tc(MN.) = 12.52
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: SUBAREA AREA( ACRES) = 0. 07 SUBAREA RUNOFF(CFS) = 0.12
TI ME OF CONCENTRATION(M N.) = 2.59 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.410
RAI'NFALL | NTENSITY(INCHHR) = 7.38 TOTAL AREA(ACRES) = 0.14 PEAK FLOW RATE(CFS) = >
TOTAL STREAM AREA( ACRES) = 0.11 +0.23
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.71
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
> DEPTH( FEET) = 0.09 FLOW VELOCI TY(FEET/SEC.) = 0.76
%>********************************************************************* BN LO\‘EST FLOAPATH FROVINODE 11600 Tom 11400 = 14000 BN
FLOW PROCESS FROM NODE 116. 00 TO NODE 115.00 IS CODE = 21 -+ FEET.
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>
%>********************************************************************* BN SPECI FI ED NU'VBERG: F'ALFSTREETS CARRYINGRUNG:F = l
FLOW PROCESS FROM NCDE 114. 00 TO NODE 114.00 IS CODE = 1 STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
-+ Manni ng' s FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) = -+
R LR -+ 0.0150
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
> **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.65
> - STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
TOTAL NUMBER OF STREAMS = 2 STREET FLOW DEPTH(FEET) = 0.23
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE: HALFSTREET FLOOD W DTH( FEET) = 3.72
TIME OF CONCENTRATION(M N.) = 12.52 AVERACGE FLOW VELOCI TY( FEET/ SEC.) = 5.04
RAI NFALL | NTENSITY(INCH HR) = 4.08 PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 1.17
TOTAL STREAM AREA( ACRES) = 0.14 STREET FLOW TRAVEL TIME(M N.) = 0.86 Tc(MN.) = 3.45
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.23 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.377
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE.
** CONFLUENCE DATA ** STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
STREAM RUNOFF Tc I NTENSI TY AREA SO L CLASSI FICATION | S "D
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE) S.C.S. CURVE NUMBER (AMC I1) = 98
1 0.71 2.59 7.377 0.11 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.748
2 0.23 12.52 4.081 0.14 SUBAREA AREA( ACRES) = 0.28 SUBAREA RUNOFF(CFS) = 1.80
TOTAL AREA(ACRES) = 0.53 PEAK FLOW RATE(CFS) = >
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O +>2.93
CONFLUENCE FORMULA USED FOR 2 STREAMS.
END OF SUBAREA STREET FLOW HYDRAULI CS:
** PEAK FLOW RATE TABLE ** DEPTH( FEET) = 0.28 HALFSTREET FLOOD W DTH( FEET) = 6. 04
STREAM RUNOFF Tc I NTENSI TY FLOW VELOCI TY( FEET/ SEC.) = 5.28 DEPTH* VELOCI TY( FT*FT/ SEC.) = >
NUMBER (CFS) (MN) (1 NCH HOUR) +>1.47
1 0.75 2.59 7.377 LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 106.00 = 400.00
2 0.62 12.52 4.081 - FEET.
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS: -
PEAK FLO’VRATE(CFS) = O 75 TC(M N) = 259 %>********************************************************************* EN
TOTAL AREA(ACRES) = 0.25 FLOW PROCESS FROM NODE 106. 00 TO NODE 100.00 IS CODE = 62
LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 114.00 = 140.00 >
- FEET. R e e T T TR >
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
N >>>>>( STREET TABLE SECTION # 2 USED) <<<<<
%>********************************************************************* EN EN
FLOW PROCESS FROM NODE 114. 00 TO NODE 106.00 IS CODE = 62 > >
> UPSTREAM ELEVATI ON( FEET) = 601. 00 DOWSTREAM ELEVATI ON( FEET) = >
R e e T T T T (> 581. 00
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<< STREET LENGTH(FEET) =  330.00 CURB HEI GHT(I NCHES) = 8.0
>>>>>( STREET TABLE SECTION # 2 USED) <<<<< STREET HALFW DTH( FEET) = 40. 00
4{>
> > DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
UPSTREAM ELEVATI ON( FEET) = 620. 00 DOWSTREAM ELEVATI ON( FEET) = > I NSI DE STREET CROSSFALL(DECI MAL) = 0.020
- 601. 00 QUTSI DE STREET CROSSFALL(DECI MAL) = 0.020
STREET LENGTH( FEET) = 260. 00 CURB HEI GHT(I NCHES) = 8.0
STREET HALFW DTH( FEET) = 40. 00 SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
DI STANCE FROM CROAN TO CROSSFALL GRADEBREAK( FEET) = 20.00 Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = -
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020 - 0.0150
OUTSI DE STREET CROSSFALL(DECI MAL) = 0.020 Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150
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I NI TI AL SUBAREA FLOW LENGTH( FEET) = 70. 00
**TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 4.11 UPSTREAM ELEVATI ON( FEET) = 608. 50
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW DOMNSTREAM ELEVATI ON( FEET) = 607. 50
STREET FLOW DEPTH(FEET) = 0.31 ELEVATI ON DI FFERENCE( FEET) = 1.00
HALFSTREET FLOOD W DTH( FEET) = 7.80 SUBAREA OVERLAND TI ME OF FLOWM N.) = 5.188
AVERAGE FLOW VELCCI TY( FEET/ SEC.) = 5.16 WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 1.62 THE MAXI MUM OVERLAND FLOW LENGTH = 69. 29
STREET FLOW TRAVEL TIME(M N.) = 1.07 Tc(MN.) = 4.52 (Reference: Table 3-1B of Hydrol ogy Manual)
50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.377 THE MAXI MUM OVERLAND FLOW LENGTH |'S USED I N Tc -
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5- M NUTE. - CALCULATI ON!
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.203
SO L CLASSIFICATION IS "D SUBAREA RUNOFF(CFS) = 0.51
S.C.S. CURVE NUMBER (AMC I1) = 98 TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.51
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.798
SUBAREA AREA( ACRES) = 0. 37 SUBAREA RUNOFF(CFS) = 2.37 -
TO‘I’AL AREA(ACRES) = 090 PEAK FLONRATE(O:S) = %>%>*************************************~k~k~k~k~k~k~k~k************************ EN
+5.30 FLOW PROCESS FROM NODE 112. 00 TO NODE 111.00 IS CODE = 62
>
END OF SUBAREA STREET FLOW HYDRAULI CS: R e R L >
DEPTH( FEET) = 0. 34 HALFSTREET FLOOD W DTH( FEET) = 8. 86 >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
FLOW VELOCI TY(FEET/ SEC.) = 5.44 DEPTH* VELOCI TY( FT*FT/ SEC.) = - >>>>>( STREET TABLE SECTION # 1 USED) <<<<<
+>1.83 >
LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 100. 00 = 730.00 »|»> >
- FEET. UPSTREAM ELEVATI ON( FEET) = 607.50 DOWSTREAM ELEVATI ON( FEET) = >
- 606. 00
- STREET LENGTH( FEET) = 120. 00 CURB HEI GHT(I NCHES) = 8.0
%>********************************************************************* EN STREET l_'ALFWDTH(FEET) = 3000
FLOW PROCESS FROM NCDE 100. 00 TO NODE 100.00 I'S CODE = 10
> DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
R e e > I NSI DE STREET CROSSFALL(DECI MAL) = 0.018
>>>>>MAl N- STREAM MEMORY COPI ED ONTO MEMORY BANK # 1 <<<<< QUTSI DE STREET CROSSFALL(DECI MAL) = 0.018
4‘>
> > SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 2
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
- Manni ng's FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) = -
%>********************************************************************* ENIEN 00150
FLOW PROCESS FROM NCDE 100. 00 TO NODE 100.00 IS CODE = 13 Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0200
4{>
R e e T T T T > **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.89
>>>>>CLEAR THE MAI N- STREAM MEMORY<<<<< STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
> STREET FLOW DEPTH(FEET) = 0. 26
> > HALFSTREET FLOOD W DTH( FEET) = 5. 47
AVERACGE FLOW VELCOCI TY( FEET/ SEC.) = 2.05
> PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0.53
%>********************************************************************* EN STREET FLO’VTRAVEL TI 'VE(M N) = 098 TC(M N) = 6 17
FLOW PROCESS FROM NCDE 113. 00 TO NODE 112.00 IS CODE = 21 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6. 445
> RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100
R e e T T T T > SO L CLASSIFICATION IS "D
>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<< S.C.S. CURVE NUMBER (AMC I1) = 92
> AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.710
> > SUBAREA AREA( ACRES) = 0. 60 SUBAREA RUNOFF(CFS) = 2.75
RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100 TOTAL AREA(ACRES) = 0.70 PEAK FLOW RATE(CFS) = -
SO L CLASSIFICATION | S "D +3.20
S.C.S. CURVE NUMBER (AMC I1) = 92
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END OF SUBAREA STREET FLOW HYDRAULI CS: I NI TI AL SUBAREA FLOW LENGTH( FEET) = 95. 00

DEPTH( FEET) = 0. 30 HALFSTREET FLOOD W DTH( FEET) = 7.66 UPSTREAM ELEVATI ON( FEET) = 610. 00

FLOW VELOCI TY( FEET/ SEC.) = 2.23 DEPTH* VELOCI TY( FT*FT/ SEC.) = - DOMNSTREAM ELEVATI ON( FEET) = 602. 00
+0.67 ELEVATI ON DI FFERENCE( FEET) = 8. 00

LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 111.00 = 190.00 SUBAREA OVERLAND TI ME OF FLOWM N.) = 5.951
- FEET. 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6.594

SUBAREA RUNOFF(CFS) = .11
- TOTAL AREA(ACRES) = 0. 04 TOTAL RUNOFF(CFS) = 0.11

<{>********************************************************************* -+

FLOW PROCESS FROM NODE 111. 00 TO NODE 109.00 IS CODE = 31

EN 4‘>*********************************************************************

R e i - FLOW PROCESS FROM NODE 109. 50 TO NODE 109.00 IS CODE = 51
>>>>>COVPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>US| NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<< R e R T
- >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOW<<<<
- - >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
ELEVATI ON DATA: UPSTREAM FEET) = 602. 50 DOMSTREAM FEET) = -
+597. 50 -
FLOW LENGTH( FEET) = 95. 00 MANNING S N = 0.013 ELEVATI ON DATA: UPSTREAM FEET) = 602. 00 DOWNSTREAM FEET) =
ESTI MATED PI PE DI AVETER( | NCH) | NCREASED TO 18. 000 - 601. 00
DEPTH OF FLONIN 18.0 INCH PIPE I S 4.6 | NCHES CHANNEL LENGTH THRU SUBAREA( FEET) = 90. 00 CHANNEL SLOPE =
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 9.13 +0.0111
ESTI MATED PI PE DI AMETER(I NCH) = 18.00 NUVBER OF PI PES = 1 CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3.000
Pl PE- FLON CFS) = 3.20 MANNI NG S FACTOR = 0. 013 MAXI MUM DEPTH( FEET) = 2.00
PI PE TRAVEL TIME(MN.) = 0.17 Tc(MN.) = 6. 34 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6.130
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 109.00 = 285.00 RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 7100
- FEET. SO L CLASSIFICATION IS "D'
S.C.S. CURVE NUMBER (AMC I1) = 92
- TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 0.54
%>********************************************************************* %> TRAVEL TI'VETHRU SUBAREA BASEDG\‘VEL&ITY(FEET/SEC) = 210
FLOW PROCESS FROM NODE 109. 00 TO NODE 109.00 | S CODE = 1 AVERAGE FLOW DEPTH( FEET) = 0.08 TRAVEL TIME(M N.) = 0.71
- Tc(MN.) = 6. 66
R e R R - SUBAREA AREA(ACRES) = 0. 20 SUBAREA RUNOFF( CFS) = 0. 87
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< AREA- AVERAGE RUNOFF CCOEFFI CI ENT = 0. 660
- TOTAL AREA(ACRES) = 0.24 PEAK FLOW RATE(CFS) =
- | 0.97
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
TI ME OF CONCENTRATION(M N.) = 6. 34 DEPTH( FEET) = 0.11 FLOW VELOCI TY( FEET/ SEC.) = 2.61
RAI NFALL | NTENSI TY(I NCH HR) = 6. 33 LONGEST FLOWPATH FROM NODE 110. 00 TO NODE 109.00 = 185. 00
TOTAL STREAM AREA( ACRES) = 0.70 - FEET.
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.20

EN 4{>*********************************************************************

4{>********************************************************************* EN FLO’VPR&ESS FRO\/I NODE 109. OO TO m 109. 00 IS Cax = l
FLOW PROCESS FROM NODE 110. 00 TO NODE 109.50 IS CODE = 21

B R R T L
e > >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>RAT| ONAL METHOD | NI TI AL SUBAREA ANALYSI S<<<<< >>>>>AND COVPUTE VARI QUS CONFLUENCED STREAM VALUES<<<<<
4{>
> >
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFICl ENT = . 4100 TOTAL NUMBER OF STREAMS = 2
SO L CLASSI FICATION IS "D' CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:
S.C.S. CURVE NUMBER (AMC I1) = 82 TIME OF CONCENTRATION(MN.) =  6.66

v YL
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RAI NFALL I NTENSITY(INCH HR) = 6.13 TOTAL NUMBER OF STREAMS = 2
TOTAL STREAM AREA( ACRES) = 0.24 CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.97 TIME OF CONCENTRATION(MN.) = 6.72
RAI NFALL | NTENSITY(INCH HR) = 6.09
** CONFLUENCE DATA ** TOTAL STREAM AREA( ACRES) = 0.94
STREAM RUNOFF Tc I NTENSI TY AREA PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.13
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE)
1 3.20 6.34 6. 330 0.70
2 097 6 66 6 130 024 <{>********************************************~k************************
FLOW PROCESS FROM NODE 108. 00 TO NODE 107.50 IS CODE = 21
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS. R e R L
>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc I NTENSI TY -
NUMBER (CFS) (MN) (1 NCH HOUR) RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100
1 4.13 6.34 6.330 SO L CLASSIFICATION | S "D
2 4.07 6. 66 6.130 S.C.S. CURVE NUMBER (AMC I1) = 92
I NI TI AL SUBAREA FLOW LENGTH( FEET) = 50. 00
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS: UPSTREAM ELEVATI ON( FEET) = 598. 00
PEAK FLOW RATE(CFS) = 4.13 Tc(MN.) = 6.34 DOMNSTREAM ELEVATI ON( FEET) = 597. 50
TOTAL AREA(ACRES) = 0.94 ELEVATI ON DI FFERENCE( FEET) = 0.50
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 109.00 = 285.00 SUBAREA OVERLAND TI ME OF FLOWM N.) = 4.964
FEET. 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.377
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE
- SUBAREA RUNOFF(CFS) = 0.52
EE R R S Sk kR kS kS kS kS kS kS kS Sk kS ko EN TO‘I’AL AREA(ACRES) = O lO TO‘I'AL RUNG:F(O:S) = 052
FLOW PROCESS FROM NCDE 109. 00 TO NODE 107.00 IS CODE = 31
_____________________________________________________________________ i %>*********************************************************************
>>>>>COMPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<< FLOW PROCESS FROM NODE 107. 50 TO NODE 107.00 IS CODE = 62
>>>>>US|I NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<
R R e e
> >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
ELEVATI ON DATA: UPSTREAM FEET) =  597.50 DOWSTREAM FEET) = -+ >>>>>( STREET TABLE SECTION # 1 USED) <<<<<
592. 50
FLOW LENGTH( FEET) =  180. 00 MANNING S N = 0.013 >
ESTI MATED PI PE DI AVETER( | NCH) | NCREASED TO 18. 000 UPSTREAM ELEVATI ON( FEET) = 597.50 DOWSTREAM ELEVATI ON( FEET) =
DEPTH OF FLOWIN 18.0 INCH PIPE IS 6.1 | NCHES - 596. 00
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 7.80 STREET LENGTH(FEET) = 110.00 CURB HEIGHT(INCHES) = 8.0
ESTI MATED PI PE DI AVETER(I NCH) = 18.00 NUMBER OF PI PES = 1 STREET HALFW DTH( FEET) = 30. 00
Pl PE- FLON CFS) = 4.13
Pl PE TRAVEL TIME(MN.) = 0.38 Tc(MN) = 6.72 DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 107.00 = 465.00 I NSI DE STREET CROSSFALL(DECI MAL) = 0.018
FEET. QUTSI DE STREET CROSSFALL(DECI MAL) = 0.018
> SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 2
EE R Sk S Sk R S R Sk kR S kS kS kS ko kS ko EN STREET PARKV\AY mSFALL(DECI 'VAL) = 0020
FLOW PROCESS FROM NODE 107. 00 TO NODE 107.00 IS CODE = 1 Manni ng's FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) =
[+ 0.0150
--------------------------------------------------------------------- - Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section = 0. 0200
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
> **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1. 47
> STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
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STREET FLOW DEPTH(FEET) = 0.24 COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
HALFSTREET FLOOD W DTH( FEET) = 4.16 PEAK FLOW RATE(CFS) = 6. 29 Tc(MN.) = 6.72

AVERAGE FLOW VELCCI TY( FEET/ SEC.) = 2.12 TOTAL AREA(ACRES) = 1. 44

PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0. 50 LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 107.00 = 465. 00
STREET FLOW TRAVEL TIME(M N.) = 0. 87 Tc(MN.) = 5. 83 - FEET.

50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6.681
RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100
SO L CLASSI FI CATI O\l I S " D' 4{>*********************************************************************
S.C.S. CURVE NUMBER (AMC I1) = 92 FLOW PROCESS FROM NODE 107.00 TO NODE 104.00 IS CODE = 31
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0. 710

SUBAREA AREA(ACRES) = 0. 40 SUBAREA RUNOFF( CFS) = 1.90 B R e T
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE(CFS) = -+ >>>>>COVPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
+ 2. 37 >>>>>US| NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<
END OF SUBAREA STREET FLOW HYDRAULI CS: -
DEPTH( FEET) = 0. 27 HALFSTREET FLOOD W DTH( FEET) = 6. 22 ELEVATI ON DATA: UPSTREAM FEET) = 592. 50 DOWNSTREAM FEET) =
FLOW VELOCI TY(FEET/ SEC.) = 2.20 DEPTH* VELOCI TY( FT*FT/ SEC. ) = + |+ 585. 50
+ 0. 60 FLOW LENGTH( FEET) = 130. 00 MANNING S N = 0.013
LONGEST FLOWPATH FROM NODE 108. 00 TO NODE 107.00 = 160.00 ESTI MATED PI PE DI AMETER( | NCH) | NCREASED TO 18. 000
- FEET. DEPTH OF FLOWIN 18.0 INCH PIPE I S 6.4 | NCHES
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 11.14
- ESTI MATED PI PE DI AMETER(I NCH) = 18.00 NUMBER OF PI PES = 1
%>********************************************************************* %> PI PE_FLONCFS) = 629
FLOW PROCESS FROM NODE 107. 00 TO NODE 107.00 | S CODE = 1 PI PE TRAVEL TIME(MN.) = 0.19 Tc(MN.) = 6.92
- LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 104.00 = 595. 00
B e e 4|+ FEET.

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<

EN 4{>*********************************************************************

- - FLOW PROCESS FROM NODE 104. 00 TO NODE 104.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE: B o e e e e e e eeeeeaoa-
TIME OF CONCENTRATION(M N.) = 5.83 >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
RAI NFALL | NTENSI TY(INCH/ HR) = 6.68
TOTAL STREAM AREA( ACRES) = 0. 50 >
PEAK FLOW RATE( CFS) AT CONFLUENCE = 2.37 TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:

** CONFLUENCE DATA ** TIME OF CONCENTRATION(M N.) = 6.92
STREAM RUNOFF Te | NTENSI TY AREA RAI NFALL | NTENSI TY(INCH/ HR) = 5.98
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE) TOTAL STREAM AREA( ACRES) = 1. 44

1 4.13 6. 72 6. 094 0. 94 PEAK FLOW RATE( CFS) AT CONFLUENCE = 6. 29

1 4.07 7.05 5.911 0. 94

2 2.37 5.83 6. 681 0.50

4{>*********************************************************************

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O FLOW PROCESS FROM NODE 105. 00 TO NODE 104.50 IS CODE = 21
CONFLUENCE FORMULA USED FOR 2 STREAMS.

v Yy

A m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmmm e
** PEAK FLOW RATE TABLE ** >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR) >
1 6. 14 5.83 6. 681 RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 7100
2 6. 29 6. 72 6. 094 SO L CLASSI FICATION IS " D'
3 6.17 7.05 5.911 S.C.S. CURVE NUMBER (AMC I1) = 92

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 50. 00
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UPSTREAM ELEVATI ON( FEET) =
DOMNSTREAM ELEVATI ON( FEET) 589. 50
ELEVATI ON DI FFERENCE( FEET) 1.50
SUBAREA OVERLAND TI ME OF FLOWM N.) =
50 YEAR RAI NFALL | NTENSI TY(| NCH HOUR)
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc
SUBAREA RUNOFF( CFS) = 0.52
TOTAL AREA(ACRES) = 0.10

591. 00

TOTAL RUNOFF(CFS) = 0.52

4‘>********************************************************************* EN

EN

FLOW PROCESS FROM NODE 104.50 TO NODE 104.00 IS CODE = 62

>>>>>COVMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>( STREET TABLE SECTION # 1 USED) <<<<<

v YL

UPSTREAM ELEVATI ON( FEET) = 589.50 DOWSTREAM ELEVATI ON( FEET)

- 589. 00

STREET LENGTH( FEET) =
STREET HALFW DTH( FEET)

70. 00
= 30.00

CURB HEI GHT(I NCHES) = 8.0

DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
I NSI DE STREET CROSSFALL(DECI MAL) = 0.018

OUTSI DE STREET CROSSFALL(DECI MAL) = 0.018

SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 2
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
Manni ng' s FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb)

Il
R4

. 0150

Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section = 0. 0200
**TRAVEL TI ME COVPUTED USI NG ESTI MATED FLOW CFS) = 1.31
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
STREET FLOW DEPTH(FEET) = 0.25
HALFSTREET FLOOD W DTH( FEET) = 5.09
AVERAGE FLOW VELOCI TY(FEET/ SEC.) =
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.)

STREET FLOW TRAVEL TIME(MN.) = 0.76
50 YEAR RAI NFALL | NTENSI TY(| NCH HOUR) 7.377

NOTE: RAI NFALL I NTENSITY |'S BASED ON Tc 5- M NUTE.

RESI DENTAIL (24. DU AC OR LESS) RUNOFF CCEFFI Cl ENT = . 7100

SO L CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC Il) = 92

AREA- AVERAGE RUNOFF COEFFI Cl ENT =

SUBAREA AREA( ACRES) = 0. 30

TOTAL AREA(ACRES) = 0.40

54
0.39
Te(MN) = 4.20

e

0.710
SUBAREA RUNOFF(CFS) =  1.57
PEAK FLOW RATE(CFS) = >

+2.10

END OF SUBAREA STREET FLOW HYDRAULI CS:
DEPTH( FEET) = 0.29 HALFSTREET FLOOD W DTH( FEET) = 7.09
FLOW VELOCI TY( FEET/ SEC.) = 1.63 DEPTH* VELOCI TY( FT*FT/ SEC.) = -

- 0. 47

X:\proj\146-33\Water Resources\AES\146PR050.0UT

LONGEST FLOWPATH FROM NODE 105. 00 TO NODE
- FEET.

104.00 = 120. 00

4{>*********************************************************************

FLOW PROCESS FROM NODE 104. 00 TO NODE 104.00 IS CODE = 1

gt
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
4{>
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE
TIME OF CONCENTRATION(M N.) =  4.20
RAI NFALL | NTENSI TY(INCH HR) = 7.38
TOTAL STREAM AREA( ACRES) = 0. 40
PEAK FLOW RATE( CFS) AT CONFLUENCE = 2.10
** CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 6. 14 6.03 . 540 1. 44
1 6. 29 6. 92 5.983 1. 44
1 6.17 7.24 5. 808 1. 44
2 2.10 4.20 7.377 0. 40
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 7.53 4.20 7.377
2 7.99 6.03 6. 540
3 7.99 6. 92 5.983
4 7.82 7.24 5. 808
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 7.99 Tc(MN) =  6.03
TOTAL AREA(ACRES) = 1.84
LONGEST FLOWPATH FROM NODE ~ 113.00 TO NODE  104.00 =  595.00
-+ FEET

4{>*********************************************************************

FLOW PROCESS FROM NODE 104. 00 TO NODE 103.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>US| NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 585.50 DOWNNSTREAM FEET) =
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-+ 585. 00 -+
FLOW LENGTH( FEET) = 25. 00 MANNING S N = 0.013 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
ESTI MATED PI PE DI AMETER(| NCH) | NCREASED TO 18. 000 SO L CLASSIFICATION IS "D'
DEPTH OF FLOWIN 18.0 INCH PIPE IS 9.7 I NCHES S.C.S. CURVE NUMBER (AMC Il) = 82
Pl PE- FLOW VELCCI TY( FEET/ SEC.) =  8.22 I NI TI AL SUBAREA FLOW LENGTH( FEET) =  180. 00
ESTI MATED PI PE DI AMETER(I NCH) = 18.00 NUMBER OF PIPES = 1 UPSTREAM ELEVATI ON( FEET) = 604. 00
Pl PE- FLON CFS) = 7.99 DONNSTREAM ELEVATI ON( FEET) = 594. 00
PI PE TRAVEL TIME(MN.) = 0.05 Tc(MN) = 6.08 ELEVATI ON DI FFERENCE( FEET) = 10. 00
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 103.00 = 620.00 SUBAREA OVERLAND TI ME OF FLOWM N.) = 7.013
-+ FEET. WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
THE MAXI MUM OVERLAND FLOW LENGTH =  100. 00
- (Reference: Table 3-1B of Hydrol ogy Manual)
<{>********************************************************************* -+ THE 'VAXI MJM O\/ERLAND FLONLENG‘I’H IS USEDINTC
FLOW PROCESS FROM NODE 103. 00 TO NODE 100.00 IS CODE = 31 - CALCULATI ON!
> 50 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 5.931
B e R > SUBAREA RUNOFF(CFS) = 0.19
>>>>>COVMPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<< TOTAL AREA(ACRES) = 0.08 TOTAL RUNOFF(CFS) = 0.19

>>>>>US| NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

EN i4‘>*********************************************************************
ELEVATI ON DATA: UPSTREAM FEET) = 585. 00 DOANSTREAM FEET) = - FLOW PROCESS FROM NODE 101. 00 TO NODE 100.00 IS CODE = 51
+»>577. 00
FLOW LENGTH( FEET) = 135. 00 MANNING S N = 0.013 e
ESTI MATED PI PE DI AMETER( | NCH) | NCREASED TO 18. 000 >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOW<<<<<
DEPTH OF FLOWIN 18.0 INCH PIPE I S 7.1 | NCHES >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 12.31
ESTI MATED PI PE DI AVETER(I NCH) = 18.00 NUVBER OF Pl PES = 1 -
Pl PE- FLON CFS) = 7.99 ELEVATI ON DATA: UPSTREAM FEET) = 594. 00 DOWNSTREAM FEET) =
PI PE TRAVEL TIME(MN.) = 0.18 Tc(MN.) = 6. 26 - 581. 00
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 100.00 = 755.00 CHANNEL LENGTH THRU SUBAREA( FEET) = 340. 00 CHANNEL SLOPE =
- FEET. - 0.0382
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3.000
- MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH( FEET) = 2.00
4{>********************************************************************* EN 50 YEAR RAI NFALL IN'I'ENSITY(INC'_V'_OJR) = 4.257
FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 1 RESI DENTI AL (1. DU/ AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
- SO L CLASSIFICATION IS "D"
I e e T - S.C.S. CURVE NUMBER (AMC I1) = 82
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< TRAVEL TI ME COWPUTED USI NG ESTI MATED FLON CFS) = 0. 37
- TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY(FEET/ SEC.) = 1.20
- - AVERAGE FLOW DEPTH( FEET) = 0. 09 TRAVEL TIME(M N.) = 4.72
TOTAL NUMBER OF STREAMS = 2 Tc(MN.) = 11.73
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: SUBAREA AREA( ACRES) = 0. 20 SUBAREA RUNOFF(CFS) = 0.35
TI ME OF CONCENTRATION(M N.) = 6. 26 AREA- AVERAGE RUNOFF CCEFFI CI ENT = 0.410
RAI NFALL | NTENSI TY(I NCH HR) = 6. 38 TOTAL AREA(ACRES) = 0.28 PEAK FLOW RATE(CFS) =
TOTAL STREAM AREA( ACRES) = 1.84 - 0. 49
PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.99
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
- DEPTH( FEET) = 0.11 FLOW VELOCI TY( FEET/ SEC.) = 1.34
4{>********************************************************************* EN LO\‘EST FLOAPATH FRO\/INODE 102.00 Tom 100.00 = 520.00
FLOW PROCESS FROM NODE 102. 00 TO NODE 101.00 IS CODE = 21 - FEET.
<{>
B T >
>>>>>RATI O\IAL 'VETHOD I NI TI AL SUBAREA ANALYSI S<<<<< 4{>*********************************************************************
- FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 1

v Y

v Y
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4{> _____________________________________________________________________
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
4{>
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE
TIME OF CONCENTRATION(M N.) = 11.73
RAINFALL | NTENSI TY(INCH HR) =  4.26
TOTAL STREAM AREA( ACRES) = 0.28
PEAK FLOW RATE( CFS) AT CONFLUENCE = 0. 49
** CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 7.53 4.44 7.377 1.84
1 7.99 6. 26 6. 382 1.84
1 7.99 7.15 5. 856 1.84
1 7.82 7.48 5. 689 1.84
2 0.49  11.73 4.257 0.28
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 7.72 4.44 7.377
2 8.25 6. 26 6. 382
3 8. 29 7.15 5. 856
4 8.13 7.48 5. 689
5 6.34  11.73 4.257
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 8.20 Tc(MN) =  7.15
TOTAL AREA(ACRES) = 2.12
LONGEST FLOWPATH FROM NODE ~ 113.00 TO NODE  100.00 =  755.00
-+ FEET

4{>*********************************************************************

FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 W TH THE MAI N- STREAM MEMORY<<<<<

* %

MAI N STREAM CONFLUENCE DATA **

STREAM RUNOFF Te | NTENSI TY AREA

NUVBER (CFS)  (MN) (INCHHOUR)  (ACRE)
1 7.72 4.44 7.377 2.12
2 8.25 6. 26 6. 382 2.12

v v
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3 8. 29 7.15 5. 856 2.12
4 8.13 7.48 5. 689 2.12
5 6.34  11.73 4.257 2.12
LONGEST FLOWPATH FROM NODE ~ 113.00 TO NODE  100.00 =  755.00
-+ FEET
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS)  (MN) (INCHHOUR)  (ACRE)
1 5.30 4.52 7.377 0. 90
2 2.68  14.43 3.724 0. 90
LONGEST FLOWPATH FROM NODE ~ 116.00 TO NODE  100.00 =  730.00
+ FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 12. 92 4.44 7.377
2 13. 02 4.52 7.377
3 12. 84 6. 26 6.382
4 12. 50 7.15 5. 856
5 12. 22 7.48 5. 689
6 9. 40 11.73 4.257
7 8. 22 14. 43 3.724
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 13.02 Tc(MN.) =  4.52
TOTAL AREA(ACRES) = 3.02

4{>*********************************************************************

FLOW PROCESS FROM NODE ~ 100.00 TO NODE  100.00 IS CODE = 12
A m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmmm e
>>>>>CLEAR MEMORY BANK # 1 <<<<<
4{>
4{>
END OF STUDY SUMMARY:
TOTAL AREA( ACRES) = 3.02 TCMN.) = 4.52
PEAK FLOW RATE(CFS) = 13.02
**% PEAK FLOW RATE TABLE ***
QCFS) Tc(MN.)
1 12.92 4.44
2 13.02 4.52
3 12.84 6. 26
4 12.50 7.15
5 12.22 7.48
6 9. 40 11.73
7 8.22 14. 43
4{>
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END OF RATI ONAL METHOD ANALYSI S
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v

v v

- WDTH CROSSFALL N/ OUT-/PARK- HEIGHT WDTH LIP HKE
- -+ FACTOR
- NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT)
<4>********************************************************************* *{><4> (n)
RATI ONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE > ===== =======
Ref erence: SAN DI EGO COUNTY FLOOD CONTROL DI STRI CT 1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313
2003, 1985, 1981 HYDROLOGY MANUAL - 0.167 0.0150
(c) Copyright 1982-2003 Advanced Engi neering Software (aes) 2 40.0 20.0 0. 020/ 0. 020/ 0. 020 0.67 2.00 0.0313
Ver. 1.5A Rel ease Date: 01/01/2003 License |ID 1553 - 0.167 0.0150
3 60.0 30.0 0. 020/ 0. 020/0.020 0.67 2.00 0.0313
Anal ysi s prepared by: - 0.167 0.0150
- GLOBAL STREET FLOW DEPTH CONSTRAI NTS:
- 1. Relative FlowDepth = 0.40 FEET
- as (Maxi mum Al |l owabl e Street Flow Depth) - (Top-of-Curb)
-+ 2. (Depth)*(Velocity) Constraint = 4.0 (FT*FT/S)
- *SI ZE PI PE WTH A FLOW CAPACI TY GREATER THAN
> OR EQUAL TO THE UPSTREAM TRI BUTARY Pl PE. *
“>
4I>
%>********************************************~k************************
Rk ko ko kkkk ok k ok ok ok ok k- DESCRI PTION OF STUDY > FLOW PROCESS FROM NODE 118. 00 TO NODE 117.00 IS CODE = 21
%>**************************
* LAGO DE SAN MARCOS DD oo
> * >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
* 100- YEAR STORM EVENT - PROPGSED CONDI Tl ON >
> * >
* JN 146- 33 > STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
> * SO L CLASSIFICATION IS "D
> S.C.S. CURVE NUMBER (AMC I1) = 98
%>********************************************************************* EN INITIAL SUBAREA FLONLENG‘I’H(FEET) = 8000
UPSTREAM ELEVATI ON( FEET) = 623.70
FI LE NAME: C:\ 146PR100. DAT DOMNSTREAM ELEVATI ON( FEET) = 621. 00
TI ME/ DATE OF STUDY: 08:28 07/22/2004 ELEVATI ON DI FFERENCE( FEET) = 2.70
> SUBAREA OVERLAND TI ME OF FLOWM N.) = 2. 469
R e e T T T T > 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.904
USER SPECI FI ED HYDROLOGY AND HYDRAULI C MODEL | NFORNMATI ON: NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE
> SUBAREA RUNOFF(CFS) = 0. 48
R e e T T T T > TOTAL AREA(ACRES) = 0.07  TOTAL RUNOFF(CFS) = 0. 48
2003 SAN DI EGO MANUAL CRI TERI A
USER SPECI FI ED STmM EVEN'I'(YEAR) = 10000 %>*********************************************************************
6- HOUR DURATI ON PRECI PI TATION (I NCHES) = 3. 000 FLOW PROCESS FROM NODE 117. 00 TO NODE 114.00 IS CODE = 62
SPECI FI ED M Nl MUM PI PE SI ZE(I NCH) = 18.00
SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRICTI ON SLOPE | D === - - - - - oo o oo oo oo o oo oo oo oo oo oo oo oo oo oo oo
+»>=0.90 >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
SAN DI EGO HYDROLOGY MANUAL "C'-VALUES USED FOR RATI ONAL METHOD >>>>>( STREET TABLE SECTION # 2 USED) <<<<<
NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS
FOR ALL DOWNSTREAM ANALYSES >
* USER- DEFI NED STREET- SECTI ONS FOR COUPLED Pl PEFLOW AND STREETFLOW UPSTREAM ELEVATI ON( FEET) = 621. 00 DOWSTREAM ELEVATI ON( FEET) =
-> MODEL* -+ 620. 00
HALF- CROM TO  STREET- CROSSFALL: CURB GQUTTER- GEOVETRIES: STREET LENGTH( FEET) = 30.00 CURB HEIGHT(INCHES) = 8.0
- MANNI NG STREET HALFW DTH( FEET) = 40. 00

vy

Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 7:28:39 AM AM Page 1 of 21 Printed: 1/10/2008 2:16:37 PM PM Modified: 7/22/2004 7:28:39 AM AM Page 2 of 21




X:\proj\146-33\Water Resources\AES\146PR100.0UT X:\proj\146-33\Water Resources\AES\146PR100.0UT

R e e R -+
DI STANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020 >
QUTSI DE STREET CROSSFALL(DECI MAL) = 0.020 > »
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 4100
SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1 SO L CLASSIFICATION IS "D'
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020 S.C.S. CURVE NUMBER (AMC Il) = 82
Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = - I NI TI AL SUBAREA FLOW LENGTH( FEET) = 70. 00
- 0.0150 UPSTREAM ELEVATI ON( FEET) = 621. 40
Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Flow Section = 0.0150 DONNSTREAM ELEVATI ON( FEET) = 621. 00
ELEVATI ON DI FFERENCE( FEET) = 0.40
**TRAVEL TI ME COVMPUTED USI NG ESTI MATED FLOW CFS) = 0. 62 SUBAREA OVERLAND TI ME OF FLOAM N.) = 10.881
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
STREET FLOW DEPTH( FEET) = 0.20 THE MAXI MUM OVERLAND FLOW LENGTH = 52. 86
HALFSTREET FLOOD W DTH( FEET) = 2.00 (Reference: Table 3-1B of Hydrol ogy Manual)
AVERAGE FLOW VELOCI TY(FEET/ SEC.) = 3.96 THE MAXI MUM OVERLAND FLOW LENGTH I'S USED I N Tc >
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0.79 - CALCULATI ON!
STREET FLOW TRAVEL TIME(MN.) = 0.13 Tc(MN) = 2.59 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.787
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.904 SUBAREA RUNOFF(CFS) = 0.14
NOTE: RAI NFALL I NTENSITY |'S BASED ON Tc = 5-M NUTE. TOTAL AREA(ACRES) = 0.07 TOTAL RUNOFF(CFS) = 0.14
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI CI ENT = . 8700
SO L CLASSIFICATION IS "D" >
S. C S ClJR\/E NU'VBER (A'VCII) = 98 %>*******************************************~k~k~k*********************** EN
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.870 FLOW PROCESS FROM NODE 115. 00 TO NODE 114.00 IS CODE = 51
SUBAREA AREA( ACRES) = 0. 04 SUBAREA RUNOFF( CFS) = 0.28 >
TOTAL AREA(ACRES) = 0.11 PEAK FLOW RATE(CFS) = B e I I -+
+0.76 >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOWk<<<<
>>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
END OF SUBAREA STREET FLOW HYDRAULI CS: >
DEPTH( FEET) = 0. 20 HALFSTREET FLOOD W DTH( FEET) =  2.00 > >
FLOW VELOCI TY( FEET/ SEC.) = 3.96 DEPTH* VELOCI TY( FT*FT/ SEC.) = > ELEVATI ON DATA: UPSTREAM FEET) = 621.00 DOWNSTREAM FEET) = >
+0.79 +620. 00
LONGEST FLOWPATH FROM NODE 118. 00 TO NODE 114.00 = 110.00 - CHANNEL LENGTH THRU SUBAREA( FEET) = 70.00 CHANNEL SLOPE = >
-+ FEET. +0.0143
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3.000
> MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH(FEET) = 2.00
%>********************************************************************* EN 100 YEAR RAI NFALL IN‘I’ENSITY(INO_V'_OJR) = 4370
FLOW PROCESS FROM NODE 114. 00 TO NODE 114.00 IS CODE = 1 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
> SO L CLASSIFICATION IS "D"
R e e > S.C.S. CURVE NUMBER (AMC Il) = 82
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< TRAVEL TI ME COVPUTED USI NG ESTI MATED FLON CFS) = 0. 20
> TRAVEL TI ME THRU SUBAREA BASED ON VELCCI TY(FEET/SEC.) = 0.71
> > AVERAGE FLOW DEPTH(FEET) = 0.09 TRAVEL TIME(MN.) = 1.65
TOTAL NUMBER OF STREAMS = 2 Tc(MN.) = 12.53
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: SUBAREA AREA( ACRES) = 0. 07 SUBAREA RUNOFF(CFS) = 0.13
TI ME OF CONCENTRATION(M N.) = 2.59 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.410
RAI'NFALL | NTENSI TY(INCH HR) = 7.90 TOTAL AREA(ACRES) = 0.14 PEAK FLOW RATE(CFS) = >
TOTAL STREAM AREA( ACRES) = 0.11 +0. 25
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.76
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
> DEPTH( FEET) = 0.10 FLOW VELOCI TY(FEET/SEC.) = 0.79
%>********************************************************************* BN LO\‘EST FLOAPATH FROVINODE 11600 Tom 11400 = 14000 BN
FLOW PROCESS FROM NODE 116. 00 TO NODE 115.00 IS CODE = 21 -+ FEET.
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>
%>********************************************************************* BN SPECI FI ED NU'VBERG: F'ALFSTREETS CARRYINGRUNG:F = l
FLOW PROCESS FROM NCDE 114. 00 TO NODE 114.00 IS CODE = 1 STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
-+ Manni ng' s FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) = -+
R LR -+ 0.0150
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
> **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.77
> - STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
TOTAL NUMBER OF STREAMS = 2 STREET FLOW DEPTH(FEET) = 0.24
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE: HALFSTREET FLOOD W DTH( FEET) = 4.00
TIME OF CONCENTRATION(M N.) = 12.53 AVERACGE FLOW VELOCI TY( FEET/ SEC.) = 5. 06
RAI NFALL | NTENSI TY(INCH HR) = 4.37 PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 1.21
TOTAL STREAM AREA( ACRES) = 0.14 STREET FLOW TRAVEL TIME(M N.) = 0.86 Tc(MN.) = 3.45
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.25 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.904
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE.
** CONFLUENCE DATA ** STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700
STREAM RUNOFF Tc I NTENSI TY AREA SO L CLASSI FICATION | S "D
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE) S.C.S. CURVE NUMBER (AMC I1) = 98
1 0.76 2.59 7.904 0.11 AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.748
2 0.25 12.53 4.370 0.14 SUBAREA AREA( ACRES) = 0.28 SUBAREA RUNOFF(CFS) = 1.93
TOTAL AREA(ACRES) = 0.53 PEAK FLOW RATE(CFS) = >
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O +3.14
CONFLUENCE FORMULA USED FOR 2 STREAMS.
END OF SUBAREA STREET FLOW HYDRAULI CS:
** PEAK FLOW RATE TABLE ** DEPTH( FEET) = 0.28 HALFSTREET FLOOD W DTH( FEET) = 6.32
STREAM RUNOFF Tc I NTENSI TY FLOW VELOCI TY( FEET/ SEC.) = 5.32 DEPTH* VELOCI TY( FT*FT/ SEC.) = >
NUMBER (CFS) (MN) (1 NCH HOUR) +1.51
1 0.81 2.59 7.904 LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 106.00 = 400.00
2 0.67 12.53 4.370 - FEET.
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS: -
PEAK FLO’VRATE(CFS) = 081 TC(M N) = 259 %>********************************************************************* EN
TOTAL AREA(ACRES) = 0.25 FLOW PROCESS FROM NODE 106. 00 TO NODE 100.00 IS CODE = 62
LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 114.00 = 140.00 >
- FEET. R e e T T TR >
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
N >>>>>( STREET TABLE SECTION # 2 USED) <<<<<
%>********************************************************************* EN EN
FLOW PROCESS FROM NODE 114. 00 TO NODE 106.00 IS CODE = 62 > >
> UPSTREAM ELEVATI ON( FEET) = 601. 00 DOWSTREAM ELEVATI ON( FEET) = >
R e e T T T T (> 581. 00
>>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<< STREET LENGTH(FEET) =  330.00 CURB HEI GHT(I NCHES) = 8.0
>>>>>( STREET TABLE SECTION # 2 USED) <<<<< STREET HALFW DTH( FEET) = 40. 00
4{>
> > DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
UPSTREAM ELEVATI ON( FEET) = 620. 00 DOWSTREAM ELEVATI ON( FEET) = > I NSI DE STREET CROSSFALL(DECI MAL) = 0.020
- 601. 00 QUTSI DE STREET CROSSFALL(DECI MAL) = 0.020
STREET LENGTH( FEET) = 260. 00 CURB HEI GHT(I NCHES) = 8.0
STREET HALFW DTH( FEET) = 40. 00 SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 1
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
DI STANCE FROM CROAN TO CROSSFALL GRADEBREAK( FEET) = 20.00 Manni ng's FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb) = -
I NSI DE STREET CROSSFALL(DECI MAL) = 0.020 - 0.0150
OUTSI DE STREET CROSSFALL(DECI MAL) = 0.020 Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0150
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I NI TI AL SUBAREA FLOW LENGTH( FEET) = 70. 00
**TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 4.41 UPSTREAM ELEVATI ON( FEET) = 608. 50
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW DOMNSTREAM ELEVATI ON( FEET) = 607. 50
STREET FLOW DEPTH(FEET) = 0.32 ELEVATI ON DI FFERENCE( FEET) = 1.00
HALFSTREET FLOOD W DTH( FEET) = 8.08 SUBAREA OVERLAND TI ME OF FLOWM N.) = 5.188
AVERAGE FLOW VELCCI TY( FEET/ SEC.) = 5.23 WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 1.67 THE MAXI MUM OVERLAND FLOW LENGTH = 69. 29
STREET FLOW TRAVEL TIME(M N.) = 1.05 Tc(MN.) = 4.50 (Reference: Table 3-1B of Hydrol ogy Manual)
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.904 THE MAXI MUM OVERLAND FLOW LENGTH |'S USED I N Tc -
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5- M NUTE. - CALCULATI ON!
STREETS & ROADS ( CURBS/ STORM DRAI NS) RUNOFF COEFFI Cl ENT = . 8700 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.718
SO L CLASSIFICATION IS "D SUBAREA RUNOFF(CFS) = 0.55
S.C.S. CURVE NUMBER (AMC I1) = 98 TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.55
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.798
SUBAREA AREA( ACRES) = 0. 37 SUBAREA RUNOFF(CFS) = 2.54 -
TO‘I’AL AREA(ACRES) = 090 PEAK FLONRATE(O:S) = %>%>*************************************~k~k~k~k~k~k~k~k************************ EN
+5.68 FLOW PROCESS FROM NODE 112. 00 TO NODE 111.00 IS CODE = 62
>
END OF SUBAREA STREET FLOW HYDRAULI CS: R e R L >
DEPTH( FEET) = 0. 34 HALFSTREET FLOOD W DTH( FEET) = 9.14 >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
FLOW VELOCI TY( FEET/ SEC.) = b5.55 DEPTH* VELOCI TY( FT*FT/ SEC.) = - >>>>>( STREET TABLE SECTION # 1 USED) <<<<<
+>1.89 >
LONGEST FLOWPATH FROM NODE 116. 00 TO NODE 100. 00 = 730.00 »|»> >
- FEET. UPSTREAM ELEVATI ON( FEET) = 607.50 DOWSTREAM ELEVATI ON( FEET) = >
- 606. 00
- STREET LENGTH( FEET) = 120. 00 CURB HEI GHT(I NCHES) = 8.0
%>********************************************************************* EN STREET l_'ALFWDTH(FEET) = 3000
FLOW PROCESS FROM NCDE 100. 00 TO NODE 100.00 I'S CODE = 10
> DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
R e e > I NSI DE STREET CROSSFALL(DECI MAL) = 0.018
>>>>>MAl N- STREAM MEMORY COPI ED ONTO MEMORY BANK # 1 <<<<< QUTSI DE STREET CROSSFALL(DECI MAL) = 0.018
4‘>
> > SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 2
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
- Manni ng's FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) = -
%>********************************************************************* ENIEN 00150
FLOW PROCESS FROM NCDE 100. 00 TO NODE 100.00 IS CODE = 13 Manni ng' s FRI CTI ON FACTOR for Back-of-Wal k Fl ow Section = 0. 0200
4{>
R e e T T T T > **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 2.02
>>>>>CLEAR THE MAI N- STREAM MEMORY<<<<< STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
> STREET FLOW DEPTH(FEET) = 0. 26
> > HALFSTREET FLOOD W DTH( FEET) = 5.72
AVERACGE FLOW VELCOCI TY( FEET/ SEC.) = 2.08
> PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0.55
%>********************************************************************* EN STREET FLO’VTRAVEL TI 'VE(M N) = 096 TC(M N) = 6 15
FLOW PROCESS FROM NCDE 113. 00 TO NODE 112.00 IS CODE = 21 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6.916
> RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100
R e e T T T T > SO L CLASSIFICATION IS "D
>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<< S.C.S. CURVE NUMBER (AMC I1) = 92
> AREA- AVERAGE RUNOFF COEFFI CI ENT = 0.710
> > SUBAREA AREA( ACRES) = 0. 60 SUBAREA RUNOFF(CFS) = 2.95
RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100 TOTAL AREA(ACRES) = 0.70 PEAK FLOW RATE(CFS) = -
SO L CLASSIFICATION | S "D 3. 44
S.C.S. CURVE NUMBER (AMC I1) = 92
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END OF SUBAREA STREET FLOW HYDRAULI CS: I NI TI AL SUBAREA FLOW LENGTH( FEET) = 95. 00

DEPTH( FEET) = 0. 30 HALFSTREET FLOOD W DTH( FEET) = 7.97 UPSTREAM ELEVATI ON( FEET) = 610. 00

FLOW VELOCI TY( FEET/ SEC.) = 2.26 DEPTH* VELOCI TY( FT*FT/ SEC.) = - DOMNSTREAM ELEVATI ON( FEET) = 602. 00
+0.69 ELEVATI ON DI FFERENCE( FEET) = 8. 00

LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 111.00 = 190.00 SUBAREA OVERLAND TI ME OF FLOWM N.) = 5.951
- FEET. 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.065

SUBAREA RUNOFF(CFS) = .12
- TOTAL AREA(ACRES) = 0. 04 TOTAL RUNOFF(CFS) = 0.12

<{>********************************************************************* -+

FLOW PROCESS FROM NODE 111. 00 TO NODE 109.00 IS CODE = 31

EN 4‘>*********************************************************************

R e i - FLOW PROCESS FROM NODE 109. 50 TO NODE 109.00 IS CODE = 51
>>>>>COVPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>US| NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<< R e R T
- >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOW<<<<
- - >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
ELEVATI ON DATA: UPSTREAM FEET) = 602. 50 DOMSTREAM FEET) = -
+597. 50 -
FLOW LENGTH( FEET) = 95. 00 MANNING S N = 0.013 ELEVATI ON DATA: UPSTREAM FEET) = 602. 00 DOWNSTREAM FEET) =
ESTI MATED PI PE DI AVETER( | NCH) | NCREASED TO 18. 000 - 601. 00
DEPTH OF FLONIN 18.0 INCH PIPE I S 4.7 | NCHES CHANNEL LENGTH THRU SUBAREA( FEET) = 90. 00 CHANNEL SLOPE =
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 9.31 +0.0111
ESTI MATED PI PE DI AMETER(I NCH) = 18.00 NUVBER OF PI PES = 1 CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3.000
Pl PE- FLON CFS) = 3.44 MANNI NG S FACTOR = 0. 013 MAXI MUM DEPTH( FEET) = 2.00
PI PE TRAVEL TIME(MN.) = 0.17 Tc(MN.) = 6. 32 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6.588
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 109.00 = 285.00 RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 7100
- FEET. SO L CLASSIFICATION IS "D'
S.C.S. CURVE NUMBER (AMC I1) = 92
- TRAVEL TI ME COWPUTED USI NG ESTI MATED FLOWN CFS) = 0.58
%>********************************************************************* %> TRAVEL TI'VETHRU SUBAREA BASEDG\‘VEL&ITY(FEET/SEC) = 220
FLOW PROCESS FROM NODE 109. 00 TO NODE 109.00 | S CODE = 1 AVERAGE FLOW DEPTH( FEET) = 0.08 TRAVEL TIME(M N.) = 0. 68
- Tc(MN.) = 6.63
R e R R - SUBAREA AREA(ACRES) = 0. 20 SUBAREA RUNOFF( CFS) = 0.94
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< AREA- AVERAGE RUNOFF CCOEFFI CI ENT = 0. 660
- TOTAL AREA(ACRES) = 0.24 PEAK FLOW RATE(CFS) =
- >|> 1. 04
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
TI ME OF CONCENTRATION(M N.) = 6. 32 DEPTH( FEET) = 0.12 FLOW VELOCI TY( FEET/ SEC.) = 2.65
RAI NFALL | NTENSI TY(I NCH HR) = 6. 80 LONGEST FLOWPATH FROM NODE 110. 00 TO NODE 109.00 = 185. 00
TOTAL STREAM AREA( ACRES) = 0.70 - FEET.
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.44

EN 4{>*********************************************************************

4{>********************************************************************* EN FLO’VPR&ESS FRO\/I NODE 109. OO TO m 109. 00 IS Cax = l
FLOW PROCESS FROM NODE 110. 00 TO NODE 109.50 IS CODE = 21

B R R T L
e > >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>RAT| ONAL METHOD | NI TI AL SUBAREA ANALYSI S<<<<< >>>>>AND COVPUTE VARI QUS CONFLUENCED STREAM VALUES<<<<<
4{>
> >
RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFICl ENT = . 4100 TOTAL NUMBER OF STREAMS = 2
SO L CLASSI FICATION IS "D' CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:
S.C.S. CURVE NUMBER (AMC I1) = 82 TIME OF CONCENTRATION(MN.) =  6.63

v YL
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RAI NFALL | NTENSITY(INCH HR) = 6.59 TOTAL NUMBER OF STREAMS = 2
TOTAL STREAM AREA( ACRES) = 0.24 CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:
PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.04 TIME OF CONCENTRATION(MN.) = 6.70
RAI NFALL | NTENSI TY(INCH HR) = 6.55
** CONFLUENCE DATA ** TOTAL STREAM AREA( ACRES) = 0.94
STREAM RUNOFF Tc I NTENSI TY AREA PEAK FLOW RATE(CFS) AT CONFLUENCE = 4.43
NUMBER (CFS) (MN) (1 NCH HOUR) (ACRE)
1 3.44 6.32 6. 796 0.70
2 104 6 63 6588 024 <{>********************************************~k************************
FLOW PROCESS FROM NODE 108. 00 TO NODE 107.50 IS CODE = 21
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS. R e R L
>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc I NTENSI TY -
NUMBER (CFS) (MN) (1 NCH HOUR) RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100
1 4.43 6.32 6. 796 SO L CLASSIFICATION | S "D
2 4.38 6.63 6.588 S.C.S. CURVE NUMBER (AMC I1) = 92
I NI TI AL SUBAREA FLOW LENGTH( FEET) = 50. 00
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS: UPSTREAM ELEVATI ON( FEET) = 598. 00
PEAK FLOW RATE(CFS) = 4.43 Tc(MN.) = 6.32 DOMNSTREAM ELEVATI ON( FEET) = 597. 50
TOTAL AREA(ACRES) = 0.94 ELEVATI ON DI FFERENCE( FEET) = 0.50
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 109.00 = 285.00 SUBAREA OVERLAND TI ME OF FLOWM N.) = 4.964
FEET. 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.904
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc = 5-M NUTE
- SUBAREA RUNOFF(CFS) = 0.56
EE R R S Sk kR kS kS kS kS kS kS kS Sk kS ko EN TO‘I’AL AREA(ACRES) = O lO TO‘I'AL RUNG:F(O:S) = 056
FLOW PROCESS FROM NCDE 109. 00 TO NODE 107.00 IS CODE = 31
_____________________________________________________________________ i %>*********************************************************************
>>>>>COMPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<< FLOW PROCESS FROM NODE 107. 50 TO NODE 107.00 IS CODE = 62
>>>>>US|I NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<
R R e e
> >>>>>COMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
ELEVATI ON DATA: UPSTREAM FEET) =  597.50 DOWSTREAM FEET) = -+ >>>>>( STREET TABLE SECTION # 1 USED) <<<<<
592. 50
FLOW LENGTH( FEET) =  180. 00 MANNING S N = 0.013 >
ESTI MATED PI PE DI AVETER( | NCH) | NCREASED TO 18. 000 UPSTREAM ELEVATI ON( FEET) = 597.50 DOWSTREAM ELEVATI ON( FEET) =
DEPTH OF FLOWIN 18.0 INCH PIPE IS 6.3 | NCHES - 596. 00
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 7.96 STREET LENGTH(FEET) = 110.00 CURB HEIGHT(INCHES) = 8.0
ESTI MATED PI PE DI AVETER(I NCH) = 18.00 NUMBER OF PI PES = 1 STREET HALFW DTH( FEET) = 30. 00
Pl PE- FLON CFS) = 4.43
Pl PE TRAVEL TIME(MN.) = 0.38 Tc(MN) = 6.70 DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 107.00 = 465.00 I NSI DE STREET CROSSFALL(DECI MAL) = 0.018
FEET. QUTSI DE STREET CROSSFALL(DECI MAL) = 0.018
> SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 2
EE R Sk S Sk R S R Sk kR S kS kS kS ko kS ko EN STREET PARKV\AY mSFALL(DECI 'VAL) = 0020
FLOW PROCESS FROM NODE 107. 00 TO NODE 107.00 IS CODE = 1 Manni ng's FRI CTI ON FACTOR for Streetflow Section(curb-to-curb) =
[+ 0.0150
--------------------------------------------------------------------- - Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section = 0. 0200
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
> **TRAVEL TI ME COWUTED USI NG ESTI MATED FLOWN CFS) = 1.58
> STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
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STREET FLOW DEPTH(FEET) = 0.24 COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
HALFSTREET FLOOD W DTH( FEET) = 4.47 PEAK FLOW RATE(CFS) = 6.76 Tc(MN.) = 6.70

AVERAGE FLOW VELCCI TY( FEET/ SEC.) = 2.12 TOTAL AREA(ACRES) = 1. 44

PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.) = 0.51 LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 107.00 = 465. 00
STREET FLOW TRAVEL TIME(M N.) = 0. 86 Tc(MN.) = 5. 83 - FEET.

100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 7.160

RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI ClI ENT = . 7100
SO L CLASSI FI CATI O\l I S " D' 4{>*********************************************************************
S.C.S. CURVE NUMBER (AMC I1) = 92 FLOW PROCESS FROM NODE 107.00 TO NODE 104.00 IS CODE = 31
AREA- AVERAGE RUNOFF COEFFI CI ENT = 0. 710

SUBAREA AREA(ACRES) = 0. 40 SUBAREA RUNOFF( CFS) = 2.03 B R e T
TOTAL AREA(ACRES) = 0.50 PEAK FLOW RATE(CFS) = -+ >>>>>COVPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
+2.54 >>>>>US| NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<
END OF SUBAREA STREET FLOW HYDRAULI CS: -
DEPTH( FEET) = 0. 28 HALFSTREET FLOOD W DTH( FEET) = 6.53 ELEVATI ON DATA: UPSTREAM FEET) = 592. 50 DOWNSTREAM FEET) =
FLOW VELOCI TY(FEET/ SEC.) = 2.21 DEPTH* VELOCI TY( FT*FT/ SEC. ) = + |+ 585. 50
+0.62 FLOW LENGTH( FEET) = 130. 00 MANNING S N = 0.013
LONGEST FLOWPATH FROM NODE 108. 00 TO NODE 107.00 = 160.00 ESTI MATED PI PE DI AMETER( | NCH) | NCREASED TO 18. 000
- FEET. DEPTH OF FLOWIN 18.0 INCH PIPE I S 6.7 | NCHES
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 11.35
- ESTI MATED PI PE DI AMETER(I NCH) = 18.00 NUMBER OF PI PES = 1
%>********************************************************************* %> PI PE_FLONCFS) = 6 76
FLOW PROCESS FROM NODE 107. 00 TO NODE 107.00 | S CODE = 1 PI PE TRAVEL TIME(MN.) = 0.19 Tc(MN.) = 6. 89
- LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 104.00 = 595. 00
B e e 4|+ FEET.

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<

EN 4{>*********************************************************************

- - FLOW PROCESS FROM NODE 104. 00 TO NODE 104.00 IS CODE = 1

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE: B o e e e e e e eeeeeaoa-
TIME OF CONCENTRATION(M N.) = 5.83 >>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
RAINFALL | NTENSI TY(INCH HR) = 7.16
TOTAL STREAM AREA( ACRES) = 0.50 >
PEAK FLOW RATE( CFS) AT CONFLUENCE = 2.54 TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:

** CONFLUENCE DATA ** TIME OF CONCENTRATION(M N.) = 6.89
STREAM RUNOFF Te | NTENSI TY AREA RAINFALL | NTENSI TY(INCH HR) =  6.43
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE) TOTAL STREAM AREA( ACRES) = 1. 44

1 4.43 6. 70 6. 547 0. 94 PEAK FLOW RATE( CFS) AT CONFLUENCE = 6.76

1 4.38 7.01 6. 356 0. 94

2 2.54 5.83 7.160 0.50

4{>*********************************************************************

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O FLOW PROCESS FROM NODE 105. 00 TO NODE 104.50 IS CODE = 21
CONFLUENCE FORMULA USED FOR 2 STREAMS.

v Yy

A m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmmm e
** PEAK FLOW RATE TABLE ** >>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR) >
1 6.59 5.83 7.160 RESI DENTAI L (24. DU AC OR LESS) RUNOFF COEFFI Cl ENT = . 7100
2 6.76 6. 70 6. 547 SO L CLASSI FICATION IS " D'
3 6. 63 7.01 6. 356 S.C.S. CURVE NUMBER (AMC I1) = 92

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 50. 00
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UPSTREAM ELEVATI ON( FEET) = 591. 00
DOMNSTREAM ELEVATI ON( FEET) 589. 50
ELEVATI ON DI FFERENCE( FEET) 1.50
SUBAREA OVERLAND TI ME OF FLOWM N.) =
100 YEAR RAI NFALL | NTENSI TY(| NCH HOUR)
NOTE: RAI NFALL I NTENSITY IS BASED ON Tc
SUBAREA RUNOFF( CFS) = 0. 56
TOTAL AREA(ACRES) = 0.10

TOTAL RUNOFF(CFS) = 0. 56

4‘>********************************************************************* EN

EN

FLOW PROCESS FROM NODE 104.50 TO NODE 104.00 IS CODE = 62

>>>>>COVMPUTE STREET FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>( STREET TABLE SECTION # 1 USED) <<<<<

v YL

UPSTREAM ELEVATI ON( FEET) = 589.50 DOWSTREAM ELEVATI ON( FEET)

- 589. 00

STREET LENGTH( FEET) =
STREET HALFW DTH( FEET)

70. 00
= 30.00

CURB HEI GHT(I NCHES) = 8.0

DI STANCE FROM CROMN TO CROSSFALL GRADEBREAK( FEET) = 20.00
I NSI DE STREET CROSSFALL(DECI MAL) = 0.018

OUTSI DE STREET CROSSFALL(DECI MAL) = 0.018

SPECI FI ED NUMBER OF HALFSTREETS CARRYI NG RUNOFF = 2
STREET PARKWAY CROSSFALL(DECI MAL) = 0.020
Manni ng' s FRI CTI ON FACTOR for Streetfl ow Section(curb-to-curb)

Il
R4

. 0150

Manni ng' s FRI CTI ON FACTOR for Back-of -Wal k Fl ow Section = 0. 0200
**TRAVEL TI ME COVPUTED USI NG ESTI MATED FLOW CFS) = 1.40
STREETFLOW MODEL RESULTS USI NG ESTI MATED FLOW
STREET FLOW DEPTH(FEET) = 0.26
HALFSTREET FLOOD W DTH( FEET) = 5.41
AVERAGE FLOW VELOCI TY(FEET/ SEC.) =
PRODUCT OF DEPTH&VELOCI TY( FT*FT/ SEC.)

STREET FLOW TRAVEL TIME(MN.) = 0.76

100 YEAR RAI NFALL | NTENSI TY( | NCH HOUR) 7.904

NOTE: RAI NFALL I NTENSITY |'S BASED ON Tc 5- M NUTE.

RESI DENTAIL (24. DU AC OR LESS) RUNOFF CCEFFI Cl ENT = . 7100

SO L CLASSIFICATION IS "D"

S.C.S. CURVE NUMBER (AMC Il) = 92

AREA- AVERAGE RUNOFF COEFFI Cl ENT =

SUBAREA AREA( ACRES) = 0. 30

TOTAL AREA(ACRES) = 0.40

54
0. 40
Te(MN) = 4.20

e

0.710
SUBAREA RUNOFF(CFS) =  1.68
PEAK FLOW RATE(CFS) = >

+>2.24

END OF SUBAREA STREET FLOW HYDRAULI CS:
DEPTH( FEET) = 0.29 HALFSTREET FLOOD W DTH( FEET) = 7.34
FLOW VELOCI TY( FEET/ SEC.) = 1.66 DEPTH* VELOCI TY( FT*FT/ SEC.) = -

- 0. 49

X:\proj\146-33\Water Resources\AES\146PR100.0UT

LONGEST FLOWPATH FROM NODE
- FEET.

105. 00 TO NODE 104.00 = 120. 00

4{>*********************************************************************

FLOW PROCESS FROM NODE 104. 00 TO NODE 104.00 IS CODE = 1

gt
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
4{>
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE
TIME OF CONCENTRATION(M N.) =  4.20
RAI NFALL | NTENSI TY(INCH HR) =  7.90
TOTAL STREAM AREA( ACRES) = 0. 40
PEAK FLOW RATE( CFS) AT CONFLUENCE = 2.24
** CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 6.59 6. 02 . 012 1. 44
1 6.76 6. 89 6.429 1. 44
1 6. 63 7.20 6. 247 1. 44
2 2.24 4.20 7.904 0. 40
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 8. 09 4.20 7.904
2 8.59 6. 02 7.012
3 8.58 6. 89 6.429
4 8.41 7.20 6. 247
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 8.59 Tc(MN) =  6.02
TOTAL AREA(ACRES) = 1.84
LONGEST FLOWPATH FROM NODE ~ 113.00 TO NODE  104.00 =  595.00
-+ FEET

4{>*********************************************************************

FLOW PROCESS FROM NODE 104. 00 TO NODE 103.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL Tl ME THRU SUBAREA<<<<<
>>>>>US| NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 585.50 DOWNNSTREAM FEET) =
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-+ 585. 00 -+
FLOW LENGTH( FEET) = 25. 00 MANNING S N = 0.013 RESI DENTI AL (1. DU AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
ESTI MATED PI PE DI AMETER(| NCH) | NCREASED TO 18. 000 SO L CLASSIFICATION IS "D'
DEPTH OF FLOWIN 18.0 INCH PIPE IS 10.1 I NCHES S.C.S. CURVE NUMBER (AMC Il) = 82
Pl PE- FLOW VELCCI TY( FEET/ SEC.) =  8.37 I NI TI AL SUBAREA FLOW LENGTH( FEET) =  180. 00
ESTI MATED PI PE DI AMETER(I NCH) = 18.00 NUMBER OF PIPES = 1 UPSTREAM ELEVATI ON( FEET) = 604. 00
Pl PE- FLON CFS) = 8. 59 DONNSTREAM ELEVATI ON( FEET) = 594. 00
PI PE TRAVEL TIME(MN.) = 0.05 Tc(MN.) = 6.07 ELEVATI ON DI FFERENCE( FEET) = 10. 00
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 103.00 = 620.00 SUBAREA OVERLAND TI ME OF FLOWM N.) = 7.013
-+ FEET. WARNI NG | NI TI AL SUBAREA FLOW PATH LENGTH | S GREATER THAN
THE MAXI MUM OVERLAND FLOW LENGTH =  100. 00
- (Reference: Table 3-1B of Hydrol ogy Manual)
<{>********************************************************************* -+ THE 'VAXI MJM O\/ERLAND FLONLENG‘I’H IS USEDINTC
FLOW PROCESS FROM NODE 103. 00 TO NODE 100.00 IS CODE = 31 - CALCULATI ON!
> 100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 6. 355
B e R > SUBAREA RUNOFF(CFS) = 0.10
>>>>>COVMPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<< TOTAL AREA(ACRES) = 0.04  TOTAL RUNOFF(CFS) = 0.10

>>>>>US| NG COMPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

EN i4‘>*********************************************************************
ELEVATI ON DATA: UPSTREAM FEET) = 585. 00 DOANSTREAM FEET) = - FLOW PROCESS FROM NODE 101. 00 TO NODE 100.00 IS CODE = 51
+»>577. 00
FLOW LENGTH( FEET) = 135. 00 MANNING S N = 0.013 e
ESTI MATED PI PE DI AMETER( | NCH) | NCREASED TO 18. 000 >>>>>COVPUTE TRAPEZO DAL CHANNEL FLOW<<<<<
DEPTH OF FLOWIN 18.0 INCH PIPE I S 7.4 | NCHES >>>>>TRAVELTI ME THRU SUBAREA ( EXI STI NG ELEMENT) <<<<<
Pl PE- FLOW VELOCI TY( FEET/ SEC.) = 12.55
ESTI MATED PI PE DI AVETER(I NCH) = 18.00 NUVBER OF Pl PES = 1 -
Pl PE- FLON CFS) = 8.59 ELEVATI ON DATA: UPSTREAM FEET) = 594. 00 DOWNSTREAM FEET) =
PI PE TRAVEL TIME(MN.) = 0.18 Tc(MN.) = 6. 25 - 581. 00
LONGEST FLOWPATH FROM NODE 113. 00 TO NODE 100.00 = 755.00 CHANNEL LENGTH THRU SUBAREA( FEET) = 340. 00 CHANNEL SLOPE =
- FEET. - 0.0382
CHANNEL BASE( FEET) = 3.00 "Z" FACTOR = 3.000
- MANNI NG S FACTOR = 0. 045 MAXI MUM DEPTH( FEET) = 2.00
4{>********************************************************************* EN 100 YEAR RAI NFALL IN'I'ENSITY(INC'_V'_OJR) = 4.503
FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 1 RESI DENTI AL (1. DU/ AC OR LESS) RUNOFF COEFFI CI ENT = . 4100
- SO L CLASSIFICATION IS "D"
I e e T - S.C.S. CURVE NUMBER (AMC I1) = 82
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<< TRAVEL TI ME COWPUTED USI NG ESTI MATED FLON CFS) = 0. 29
- TRAVEL TI ME THRU SUBAREA BASED ON VELOCI TY(FEET/ SEC.) = 1.15
- - AVERAGE FLOW DEPTH( FEET) = 0.08 TRAVEL TIME(M N.) = 4.95
TOTAL NUMBER OF STREAMS = 2 Tc(MN.) = 11.96
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE: SUBAREA AREA( ACRES) = 0. 20 SUBAREA RUNOFF(CFS) = 0. 37
TI ME OF CONCENTRATION(M N.) = 6. 25 AREA- AVERAGE RUNOFF CCEFFI CI ENT = 0.410
RAI NFALL | NTENSI TY(I NCH HR) = 6. 84 TOTAL AREA(ACRES) = 0.24 PEAK FLOW RATE(CFS) =
TOTAL STREAM AREA( ACRES) = 1.84 +0. 44
PEAK FLOW RATE(CFS) AT CONFLUENCE = 8.59
END OF SUBAREA CHANNEL FLOW HYDRAULI CS:
- DEPTH( FEET) = 0.10 FLOW VELOCI TY( FEET/ SEC.) = 1.31
4{>********************************************************************* EN LO\‘EST FLOAPATH FRO\/INODE 102.00 Tom 100.00 = 520.00
FLOW PROCESS FROM NODE 102. 00 TO NODE 101.00 IS CODE = 21 - FEET.
<{>
B T >
>>>>>RATI O\IAL 'VETHOD I NI TI AL SUBAREA ANALYSI S<<<<< 4{>*********************************************************************
- FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 1

v Y

v Y
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4{> _____________________________________________________________________
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
4{>
TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE
TIME OF CONCENTRATION(M N.) = 11.96
RAI NFALL | NTENSI TY(INCH HR) =  4.50
TOTAL STREAM AREA( ACRES) = 0.24
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0. 44
** CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 8. 09 4.43 7.904 1.84
1 8.59 6. 25 6. 845 1.84
1 8.58 7.12 6. 295 1.84
1 8.41 7.43 6.121 1.84
2 0.44  11.96 4.503 0.24
RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 8. 26 4.43 7. 904
2 8. 82 6. 25 6. 845
3 8. 85 7.12 6. 295
4 8. 68 7.43 6.121
5 6.63  11.96 4.503
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 8.85 Tc(MN) =  7.12
TOTAL AREA(ACRES) = 2.08
LONGEST FLOWPATH FROM NODE ~ 113.00 TO NODE  100.00 =  755.00
-+ FEET

4{>*********************************************************************

FLOW PROCESS FROM NODE 100. 00 TO NODE 100.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 W TH THE MAI N- STREAM MEMORY<<<<<

* %

MAI N STREAM CONFLUENCE DATA **

STREAM RUNOFF Te | NTENSI TY AREA

NUVBER (CFS)  (MN) (INCHHOUR)  (ACRE)
1 8. 26 4.43 7.904 2.08
2 8. 82 6. 25 6. 845 2.08

v v
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3 8. 85 7.12 6. 295 2.08
4 8. 68 7.43 6.121 2.08
5 6.63  11.96 4.503 2.08
LONGEST FLOWPATH FROM NODE ~ 113.00 TO NODE  100.00 =  755.00
-+ FEET
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Te | NTENSI TY AREA
NUVBER (CFS)  (MN) (INCHHOUR)  (ACRE)
1 5. 68 4.50 7.904 0. 90
2 2.87  14.43 3.990 0. 90
LONGEST FLOWPATH FROM NODE ~ 116.00 TO NODE  100.00 =  730.00
+ FEET.
** PEAK FLOW RATE TABLE **
STREAM  RUNOFF Te | NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 13. 85 4.43 7.904
2 13. 94 4.50 7.904
3 13. 74 6. 25 6. 845
4 13. 37 7.12 6. 295
5 13.08 7.43 6.121
6 9.86 11.96 4.503
7 8. 74 14. 43 3.990
COMPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 13.94 Tc(MN.) =  4.50
TOTAL AREA(ACRES) = 2.98

4{>*********************************************************************

FLOW PROCESS FROM NODE ~ 100.00 TO NODE  100.00 IS CODE = 12
A m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmmmmmm e
>>>>>CLEAR MEMORY BANK # 1 <<<<<
4{>
4{>
END OF STUDY SUMMARY:
TOTAL AREA( ACRES) = 2.98 TC(MN.) = 4.50
PEAK FLOW RATE(CFS) = 13. 94
**% PEAK FLOW RATE TABLE ***
QCFS) Tc(MN.)
1 13.85 4.43
2 13. 94 4.50
3 13.74 6. 25
4 13.37 7.12
5 13.08 7.43
6 9.86 11. 96
7 8.74 14. 43
4{>
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END OF RATI ONAL METHOD ANALYSI S
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100-Yr Discharge onto Lake San Marcos Drive
Worksheet for Gutter Section

Project Description

Warksheet Gutter Section -
Type Gutter Section
Solve For Spread

Input Data

Channel Slope 058800 ft/f
Discharge 12.30 cfs

Gutter Width 1.50 ft

Gutter Cross Slop  0.020 fvft
Road Cross Slop  0.020 it
Mannings Coeffic 0.013

Results

Spread 12.26 ft
g Flow Area 1.5 fi2
| Depth 0.25 f

Gutter Depress 0.0 in

Velocity 8.18 fi/s

Project Engineer: Torm Grace
x:\. \water resourcesiflowmaster\T14633fm01.fm2 Lundstrom_Associates FlowMaster v7.0 [7.0005]
01/08/08 01:45.50 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



Cross Section - Lake San Marcos Drive
Cross Section for Gutter Section

Project Description

Worksheet Gutter Section -
Type Gutter Section
Solve For Spread

Section Data

Channel Slope 058800 ft/t
Discharge 12.30 cfs

Guftter Width 1.50 #

Gutter Cross Sloj  0.020 fu/ft
Road Cross Slop  0.020 ft/ft
Spread 12.26 ft
Mannings Coeffic 0.013

e — ! R —

0+ 00 0+ 02 0+ 04 0+ 06 0+ 08 0+ 10 0+ 12 0+ 14

Project Engineer: Tom Grace
x:\..\water resources\flowmaster\14633fm01i fm2 Lundstrom_Associates FlowMaster v7.0 [7.0005]
01/08/08 01:46:06 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1
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EXISTING CONDITION HYDROLOGY MAP
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